789. The method of claim 785. wherein heating a s elected volume comprises heating 
with a natural distributed combustors. " ^^^^ 

790. The method of claim 785, further comprising controlling a pressure and a 
temperature within at least a majority nfjjie selected volume of the formation, wherein 
the pressure is control led ^s^ftinction flf temperature, or the temperature is controlled as 
a function of pressure/ 

791 . The method of claim 785, further comprising controlling th^neating such that an 
average heating pte of the selected vo/ume is less than about 1 per day during 
pyrolysis. 

792. The method of claim 785, wherein a value foy€ v is determined as an average heat 
capacity of two or mbte sampte/taken from the hydrocarbon containing formation. 

793. The method of claim 785, wherein heating the selected volume comprises 
transferring heat substantially by conduction. 

794. The method of claim 78 S/wherein heating the selected volume comprises heating 
the selected section such thaLa thermal conductivity of at least a portion of the selected 
section is greater than abom 0.5 W/(m °C). 

795. The methocPof claim 785 , wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

796. Tne method of claim 785, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
con Wnsabl^J udraeari?on^are olefins. 
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797. The method of claim 785, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wnererrnal>o«ULL%by weight to about 1 5 % by weight 
of the non-condensable hydrocarbons are olefins. 
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798. The method of claim 785, wherein the produced mixture comprises non- 
condensable hydro^arBon§^and wherein a molar ratio of etheneao ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to abourO.15. 

\ \ 



799. The 



10 hydrocarbons, and wherein less than about 1 % bVweight, when calculated on an atomic 



basis, of thi; 



lethod of claim 



wherein the produced mixture comprises condensable 



condensable hydrocarbons is nitrogen. 



800. The rtathod of claifn 785, whereh/the produced mixture comprises condensable 
hydrocarbons, ah^^whp'ein less than ajzfout 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

801 . The method of claim 785. wherein the produced mixture comprises condensable 
hydrocarbons, and wherein/less than about 1 % by weight, when calculated on an atomic 
basis, of the condensabl^nydrocarbons is sulfur. 

802. The metho^of claim 785. wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons /omprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

803. /The method of claim 785, wherein the produced mixture comprises co ndensable 
hydrocarbons, and^da^fetffgreater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 
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"SO^F The method of claim 785, wherein the produced mixture coT 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 



805. The method of claim 785, wherein the produced mixture compnses condensable 
hydrocarbons, and/wherein less than about 0.3 % by weight of th^condensable 
hydrocarbons are asphaltenes. 
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806. TKe method ofjclaihi 785, wherein the produced" mixture comprises condensable 
hydrocarbons, and whjerein ak^out 5 % by weight tp^bout 30 % by weight of the 
condensable hydrocarbons are cycfoaUi anes. 

807. 1 The methoa of claim 785, wherejn the produced mixture comprises a non- 
condensable component, wherein the^non-condensable component comprises hydrogen, 
whereirStfceJmlrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 



20 



808. The method of claim 785, wherein the produced mixture comprises ammonia, and 
wherein greater than/about 0.05 % by weight of the produced mixture is ammonia. 



809. The metfiod of claim 785, wherein the produced mixture comprises ammonia, and 
wherein the ammonia is used to produce fertilizer 

810. The method of claim 785, further comprising controlling a pressure within at least 
a majority of the selected volume of the formation, wherein the controlled pressure is at 
leagt about 2.0 bar absolute. 



811. The method of claim 785, further comprising controlling formationconditions to 
produc^.a-mixttlFe'trom the formation comprising condensable hydrocarbons and H2, 
wherein a partial pressure of H2 within the mixture is greater than about 0.5 bar. 
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812. Thf TlfthO H nf rlairn whpm iri i ho pnrtinl prnrnir^ nfti. ic tnpa^ ]r ^ wfi^n the 

mixture is at a production well. 
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813. The method oflflaim 785^irther comprising altering a pressui^within the 
formation to inhifcut productioto of hydrocarbons from the formajkm having carbon 
numbers great/r than about 2y 



814. The 
recirculatin 



nethod of claim ^85,\(herein controlling formation conditions comprises 
a portion of hydrogen from the mixture into the formation. 



20 



815. The method of claim 785, further comprising: 

providing hydrogen (H2) to t}*e heated volume to hydrogenate hydrocarbons 
within the volume^ 

heating a portion of thd'volume with heat from hydrogenation. 



816. The method ofi^laim 785, wherein the produced mixture comprises hydrogen and 
condensable hydrocarbons, the method further comprising hydrogenating a portion of the 
produced condensable hydrocarbons with at least a portion of the produced hydrogen. 



8 1 7. The/method of claim 785, further comprising increasing a permeability of a 
majority/f the selected volume to greater than about 100 millidarcy. 

25 818/ The method of claim 785, further comprising substantially uniformly increasing a 
permeability of a majority of the selected volume. 



819. The method of claim 785, further comprising controlling the heat to yield greater 
than about ^0%bv w f i p ht of rondenrnbl^ hyiro'Mirb^nn nn mrnfmrH hv th f Fi c/? , h ^r 
^ssay. 
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"820 J2ie-methodT5f~claim /S!>, wherein producing the mixture comTyrises^«3tducing 

the mixture in a productionwell. and wherein at least about 7 heat sources arp^uisposed in 
the formation fofeach productiohswell. 
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821 . The method of claim 785, further comprising providing hptft from three or more 
heat so/irces to at least a portion of the formation, wherein thj^e or more of the heat 

he formation in a unit offaal sourp^Cand wherein the unit of heat 
jular pattern. 



sourc 



s are located in t 



sourc is comprises a tra 



10 822. \ The method of claim 785, further comprising providing heat from three or more 
heat soWces to at least a portion of the formation, wherein three or more of the heat 
sources at^ located in the formation in a wfit of heat sources, wherein the unit of heat 
sources comjmses a triangular pattern, and wherein a plurality of the units are repeated 
over an area of mHfetfmation to fornya repetitive pattern of units. 

15 

823. A method of treating a hVclrocarbon containing formation in situ, comprising: 

providing heat from oye or more heat sources to at least a portion of the 
formation; 

allowing the heat t& transfer from the one or more heat sources to a selected 
20 section of the formatiori to raise an average temperature within the selected section to, or 
above, a temperature^that will pyrolyze hydrocarbons within the selected section; 

controlling4ieat output from the one or more heat sources such that an average 
heating rate of me selected section rises by less than about 3 °C per day when the average 
temperature of the selected section is at, or above, the temperature that will pyrolyze 
25 hydrocarbons within the selected section; and 
producing a mixture from the formation. 



30 



824. Vjhe method of claim 823, controlling heat output comprises: 

raising the average temperature within the selected section to a first temper 
that is at or above a minimum pyrolysis temperature of hydrocarbons within the 
formation; 
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1 — liffiTttfTg^energy input into the one or more heat sources to inhiBTTTnt 
temperature of the selected section; and 

increasing energy input into the formation to raise an average temperatur^of the 
selected section above the first temperature when production of formatioij^Tuid declines 
below a desired productiprLrate. 
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825. The method of claim ^23, controlling heat output contfprises: 
raisingythe average teftiperature within the selected section to a first temperature 

that is at or apove a minimum py^lysis temperature ^hydrocarbons within the 
formation; 

limiting energy input jfato the one or m/re heat sources to inhibit increase in 
temperature Al the selected Action; and 

increasin&energy^hput into the formation to raise an average temperature of the 
selected section above the first temperature when quality of formation fluid produced 
from the formation falls below a desired quality. 

826. The method of claim 823, wherein the one or more heat sources comprise at least 
two heat sources, and wherein superposition of heat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within the selected section. 

827. The metho^of claim 823, wherein the one or more heat sources comprise 
electrical heaters 



25 



828. Th^tnethod of claim 823, wherein the one or more heat sources comprise surface 
burners. 



829^ The method of claim 823, wherein the one or more heat sources comprise 
mmeless distributed combustors. 



830. JDie-meth0d"5f claim 823, wherein the one or more heat sources comprise natural 
distributed combustors. 
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The method of claim 823. further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wj^rein 
the pressure is controlled as a function of temperature, or the temperature is^ntrolled as 
a function of pressure. 
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832. The method/of claim 823, wherein the heat is controlled tj*at an average heating 



rate of the selected section is less than^ 



833. The me 
rate of the seledted 



hod of claim 823, wherein 
section is less than 



>out 1 .5 °C per day&mng pyrolysis. 



the heat is controlled that an average heating 
}out 1 °C per day during pyrolysis. 



834. The method of claim 823, wherein providing heat from the one or more heat 
sources to at least th^pQrtion of fpfmation cbmprises: 

heating a selected volume (V) of me hydrocarbon containing formation from the 
one or more heat sources, wherein the/formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at le^st some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energV?day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated tyy the equation: 
Pwr = h*V*C v *pA 

wherein Pwr isahe heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density. 



25 835. The method of claim 823, wherein allowing the heat to transfer comprises 
transferring/neat substantially by conduction. 
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836. /The method of claim 823, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
portion of the selected^ectietrir*gfealer than about 0.5 W/(m °C). 
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-837: the method of claim 823, wherein the produced mixture comprises condensat 
hydrocarbons having an API gravity of at least about 25°. 

838. The method of claim 823, wherein the produced mixture comprises condensable 
5 hydrocarbons, and whereip^abonrdJ % by weight to about 1 5 % by wei^m of the 

condensable hydroc^oons are olefins. 

839. The m/thod of claim 823, wherein the produced mixture comprises condensable 
hydrocarbons, wherein the condensable Hydrocarbons hav^an olefin content is less than 

10 about 2.5 % py weight of the condensable hydrocarbon^; and wherein the olefin content 
is greater than about 0. 1 % by yweight of the condensable hydrocarbons. 



if* 



840. The methochofclaim 823, wherein the produced mixture comprises non- 
condensable hydrocarbons, wherein a molar ratio of ethene to ethane in the non- 



yj 1 5 condensable hydrocarbons is less than/about 0. 1 5, and wherein the ratio of ethene to 



ethane is greater than about 0.001. 

pj 841 . The method of claim >823, wherein the produced mixture comprises non- 

*F condensable hydrocarbon^; and wherein a molar ratio of ethene to ethane in the non- 

13 . " 

20 condensable hydrocarbons is less than about 0.10 and wherein the ratio of ethene to 

ethane is greater thap about 0.001 . 

842. The memod of claim 823. wherein the produced mixture comprises non- 
condensable/nydrocarbons. and wherein a molar ratio of ethene to ethane in the non- 
25 condensable hydrocarbons is less than about 0.05 and wherein the ratio of ethene to 
ethane is greater than about 0.001 . 

84^. The method of clai m 823, wherein the produced mixture comprises condensabl^ 
^drocarbQTLSr^ftd^lierein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitroeen. 
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-"8337 The method of claim 823. wherein the produced mixture comprises condensaDiJ 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 



845. The method of clrfim 823, wherein the produced mixture comprises^condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the conden/able hydrocarbons is sulfur. 

846. The method of claim 823, ivherehv^he produced mixt^fe comprises condensable 
hydrocarbons, wherein about 5 % fey weight to aBSTI^304/by weight of the condensable 
hydrocarbons cc mprise oxygen containing compound^nd wherein the oxygen 
containing compounds comprise nnenols. 

847. The method of claim 823f, wherein the^produced mixture comprises condensable 
hydrocarbons. and\vherein greater than atyzmt 20 % by weight of the condensable 
hydrocarbons are aromatic compounds.i 

848. The method of claim 823, vvherein the produced mixture comprises condensable 
hydrocarbons, and wherein less/than about 5 % by weight of the condensable 
hydrocarbons comprises mu^n-ring aromatics with more than two rings. 

849. The method o^claim 823, wherein the produced mixture comprises condensable 
hydrocarbons, and vvherein less than about 0.3 % by weight of the condensable 
hydrocarbons are' asphal tenes . 

850. The/method of claim 823, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



i 1 . The method of claim 823, wherein the produced mixture comprises a non- 

ronr1gra: nh1n nnmpnnnnt whnroin thn nnn rnnHpr|<^ h|p rnmppnent Comprises hydrogen, 
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wherein the hydrogen is greater than about 1U % by volume of Lite nuu-iundcnsable- 
component, and wherein the hydrogen is less than about 80 % by volume of the no^ 
condensable component. 

5 852. The method^efcl3mi 823, wherein the produced mixture compnses ammonia, and 
wherein greatejahan atfckit 0.05 % by weight of the produced mixture is ammonia. 

853. Th? method of claahs823, wherein the produced mixture comprises ammonia, and 
wherein tj^e ammonia is ujsed to produce fertilizer. 
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854. TheVmethod of oflaim 823, further comprising controlling a pressure within at least 
a majority of tnfc-sei£cted section of the fipnnation, wherein the controlled pressure is at 
least about 2.0 bar absolute. 

855. The method of claim 823( further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is greater than about 0.5 bar. 

856. The method 01 claim 823, wherein the partial pressure of H2 is measured when the 
mixture is at a production well. 



25 



857. Theymethod of claim 823, further comprising altering a pressure within the 
formatioia to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 



858. The method of claim 823, wherein controlling formation conditions comprises 
recirculating a portionjxftydrog^n trom the mixture into the formation. 



859. The method of claim 823, further comprising: 
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rifling HTto the heated section to hydrogenate hydrocarbons witKirrfRe" 
section; and 

heating a portion of the section with heat from hydrogenation. 



860. The oa^thod of claim 823. wherein the produced mixture comprises hydrogen and 
condensable hydrocarbons, the method further comprising hydrogenating/a portion of the 
produced condensable B^Wrocarbons with at least a portion of the produced hydrogen. 



The method of claim 823. 



ritfallowing the heat to/fransfer comprises 
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asing a permeability of a majority of the selected section to greater than about 100 



milljdarcy. 

862. \ The method of claim 823, wherein allowing the heat to transfer comprises 
substantially uniformlyincreasing a permeability of a majority of the selected section. 

863. The method of claim 823, funmer comprising controlling the heat to yield greater 
than about 60 % by weight of copoensable hydrocarbons, as measured by the Fischer 
Assay. 

864. The method of oiaim 823, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for/each production well. 



865. The/method of claim 823, further comprising providing heat from three or more 
25 heat sources to at least a portion of the formation, wherein three or more of the heat 

sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



866. The method ofdaii»-&2-37ftrtfter comprising providing heat from three or more 

ffces to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
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-eeurces comprises a triangular pattern, and Wheieiu a pluialilv u f the units arc repea l e d 
over an area of the formation to form a repetitive pattern of units. 

867. A method of treating a hydrocarbon containing formation hy^itu, comprising: 

providing heat frmn onKpr more heat sources to at lea^a portion of the 
formation; to heat a^elected se^ ion of the foimapon to ^average temperature above 
about 270 °C; 

allowing tfiie heat to transfer from the one more heat sources to the selected 
section of the formation; 

controlling \he heat frohi the one or ntfbre heat sources such that an average 
heating rate of the sel^edaection is less>tnan about 3 °C per day during pyrolysis; and 

producing a mixture from the formation. 



868. The method of claim 867,/wherein the one or more heat sources comprise at least 
two heat sources, and wherein superposition of heat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within the selected section of the formation. 

869. The method of cj&im 867, wherein the one or more heat sources comprise 
electrical heaters. 

870. The method of claim 867. further comprising supplying electricity to the electrical 
heaters substantially during non-peak hours. 

871. The method of claim 867, wherein the one or more heat sources comprise surface 
burners. 

872. The method of claim 867, wherein the one or more heat sources comprise 
flamelesfs distributed combustors. 



873( The methog 
distributed combustors. 



ftT7. wherein the one or more heat sources c5T 
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^_JLZ4^-----ThTmethod of claim 867, further comprising controlling a pressure ar 

temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature ^controlled as 
a function of pressure. 
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875. The methpcTofcfeirn 867, wherein the heat is furtheyz6ntrolled such that an 
average hearing rate of the sheeted section is less than ajxiut 3 °C/day until production of 
condensab^hydroi^rbon^^ ceases. 

876. The method! of claim 867, wherein threat is further controlled that an average 
heating rate of the selected section is lesynan about 1.5 °C per day during pyrolysis. 

877. The method of claim 867, wherein the heat is further controlled such that an 
average heating rate of the selecjred section is less than about 1 °C per day during 
pyrolysis. 

878. The method of dsiim 867. wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sc/urces. wherein the formation has an average heat capacity (C v ). and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation^ind 

heating energy/day provided to the volume is equal to or less than Pwi\ 
wherein ffwr is calculated by the equation: 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
lation. p B is formation bulk density. 



30 / 879. The method of claim 867. wherein allowing the heat to transferj 
transferring heat substantial! 
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&80. The method o f claim 867 whprein prnviHing h^at from the one or more he at 
sources comprises heating the selected section such that a thermal conductivity^ at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 



m 

W 

• 15 



ru 

Jz 

zr 



20 



881 . The methocr 3f claim 8f>7, wherein the produced mixti^e :omprises condensable 
hydrocarbons ha/ing an API gravity of at least about 25° 



882. The me/thod 
hydrocarbons, 
condensable 




of claim 8p7, whereitfthe proceed mixture comprises condensable 
and wherein ahfout 0.1 % by w^ght to about 15 % by weight of the 
hydrocarbons are olefins. 



883. The methocK>f clajA 867, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight 
of the non-condensable hydrocarbons are olefins. 

884. The method of clanm 867, wherein the produced mixture comprises non- 
condensable hydrocarbons, wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons is less than about 0.15, and wherein the ratio of ethene to 
ethane is greater man about 0.001. 
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885. The method of claim 867, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, o0he condensable hydrocarbons is nitrogen. 

886/ The method of claim 867, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
/asis, of the condensable hvdrncarhons is ovvpen — 
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are comprises condensable 

hydrocarbons, and wherein less than about 1 % by weight, when calculatedorTaiTatoxnic 
basis, of the condensable hydrocarbons is sulfur. 

888. The method of claim 867, wherein the produced mixture comprises cetfidensable 
hydrocarbons, whereabout 5 % by weight to about 30 % by weight of^me condensable 
hydrocarbons comprise oxygen containing compounds, and wheipn the oxygen 
containing compounds comprise nnenols. 



10 889. The method of claim 86 7, wherenftHe produced mixture comprises condensable 
hydrocarbons, tnd wherein greater than about ^0 % by weight of the condensable 
hydrocarbons are aromatic compounds. 



890. The method of claim 867. wrierein the produced mixture comprises condensable 
15 hydrocarbons, and wherein le^than about 5 % by weight of the condensable 

hydrocarbons comprises multi-ring aromatics with more than two rings. 

891 . The methodof claim 867, wherein the produced mixture comprises condensable 
hydrocarbonsy^nd wherein less than about 0.3 % by weight of the condensable 

20 hydrocarbons are asphaltenes. 
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892/ The method of claim 867, wherein the produced mixture comprises condensable 

^drocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

893. The method of claim 867, wherein the produced mixture comprises a non- 

onmpnnnnt whrrf in the non- condens able com ponent comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 
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aim ftfi7 , whprpin thp prnHnnpH mivt^re ^nmpyj cj A^ amm onia and 
wherein greater than about 0.05 % by weight of the produced mixture is ammjerfiia. 

895. The method of claim 867, wherein the produced mixture compnses ammonia, and 
wherein the ammonia is used to produce fertilizer. 



896. The memod of claim 867, further comprising controlling a pressure within at least 
a majority of the selected section of the formation, wlj^rein the controlled pressure is at 
least abou/2.0 bar absolutaA 

897. Thjp method of claim 867>fiirtber comprising controlling formation conditions to 
produce a Mixture of condensable hydrocarbons and H 2 . wherein a partial pressure of H 2 
within the mature is greater than abo>n 0.5 bar. 



898. The method of claim 897, wherein the partial pressure of H 2 is measured when the 
mixture is at a production well. 

899. The method of 0 laim 867. further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

900. The method of claim 867, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mixture into the formation. 



901 . /the method of claim 867, further comprising: 

providing hydrogen (H 2 ) to the heated section to hydrogenate hydrocarbons 
wit/iin the section; and 

heating a^gorliaii-ol^he^enibn with heat from hydrogenation. 
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The method of claim 867, wherein the produced mixture comprises hydrogen and 
condensable hydrocarbons, the method further comprising hydrogenating a portion of the 
produced condensable hydrocarbons with at least a portion sa the produced hydrogen. 
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903. The^netho 
increasing a perme 
millid/rcy. 



The method 



itially unifoi 



pf claim 867, wherein allowing/tne heat to transfer comprises 
bility of a majorky-tff the selected section to greater than about 100 



of claim 867, wherein allowing the heat to transfer comprises 
ly increasing a permeability of a majority of the selected section. 



905. The method of claim 867( further comprising controlling the heat to yield greater 
than about 60 % by weight of/ondensable hydrocarbons, as measured by the Fischer 
Assay. 

906. The method of claim 867, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for eacm production well. 

907. * The metbiod of claim 867, further comprising providing heat from three or more 
heat sources w at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 
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908. / The method of claim 867, further comprising providing heat from three or more 
heat^ources to at least a portion of the formation, wherein three or more of the heat 
soirees are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over^x area of theJbxmatiefHu fuiiu a lepeiilive paueni oftmks ^ 

909. A method of treating a hydrocarbon containing formation in situ, comprising: 
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providing heat from one or more heat sources to at least a portion of the 
formation; 

allowing the heat to transfer from the one or more heat sources to ^elected 
section of the formation; 

producing a mixture from the formation through at least on/production well; 
monitoring ^temperature at or in the production well; ajrcl 
controlling heat inmiAto raise the monitored tempera^re at a rate of less than 
about 3 °C per nay. 

910. The rr ethod of claim j)09 s wherein the one oj/more heat sources comprise at least 
two heat sources, and whereih superposition of hedt from at least the two heat sources 
pyrolyzes at ldast some hydrocarbons within th/ selected section of the formation. 



91 L ThemethC 
electrical heaters. 



of claim 909, whereumie one or more heat sources comprise 



912. The method of claim 909, wherein the one or more heat sources comprise surface 
burners. 

913. The method of claim 909, wherein the one or more heat sources comprise 
flameless distributed combustors. 



25 



914. The method of c^aim 909, wherein the one or more heat sources comprise natural 
distributed combustora 



915. The method of claim 909. further comprising controlling a pressure and a 
temperature witmn at least a majoritvj}£ihe-sefecTed section of the formation, wherein 
the pressure is <fconti£Ued*sraW of temperature, or the temperature is controlled as 
a function of pressure. 
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9 16. The method o f rlnim Q 0 Q 7 j rYhf*F j m Ihf hrnl is controlled that an average he^tfng 
rate of the selected section is less than about 1 °C per day during pyrolysis. 
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917. The method of-etekn 909, wherein providing heat from the oi^or more heat 
sources to at least/ftie portion of formation comprises: 

/ V 

heating a selected volume (V) of the hydrocarbon confining formation from the 
one or more hept sources, wl^erein the formation y£% an average heat capacity (C v ). and 
wherein the hehting pyrolyzes^Meast_sor^^ within the selected volume of 

the formation; ind 

whereimheating energy/day provided tojrtfe volume is equal to or less than Pwr. 
wherein Pwr is calculated by the equation: 
Pwr = /?*P^*C v */?5 

wherein Pmt^ the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk densj'ty. 

918. The method of claim 909, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

919. The method of claim 909, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 



25 



920. The method of claim 909. wherein the produced mixture comprises condensable 
hydrocarbon/ having an API gravity of at least about 25°. 

92 1 . TTne method of claim 909, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 



30 9(12. The method oXclaim-9097wherem the produced mixture comprises non- 
coTTdOTSa&leliydrocarbons. wherein a molar ratio of ethene to ethane in the non- 
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condensable hydrocarbons is less than about 0.15, and wherein the ratio ofetHei 
ethane is greater than about 0.001 . 



923. The method of claim 909. wherein the produced mixture comprises condensable, 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an apefmic 
basis, of the condensable hydrocarbons is nitrogen. 



924. The method of claiip-90Q s wherein the produced mixture comprises condensable 
hydrocarbons, and whefein less tha^^bout 1 % by weight, when calculated on an atomic 
basis, of the conden/able hydrocarbons is oxygen. 



925. The method of claim 909, wnerein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weigh^Avhen calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

926. The m ;thod of clainy909. wherein the prpauced mixture comprises condensable 
hydrocarbons, Wherein about 5 % by weight tp^about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing impounds, and wherein the oxygen 
containing compounds comprise phenols/ 



927. The method of claim 909, Wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

928. The method ofrclaim 909, wherein the produced mixture comprises condensable 
hydrocarbons, and xvherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 



929. Th/method of claim 909, wherein the produced mixture comprises condensable 
hydrocaroons. and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 
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930. The method of claim 909, wherein the produced mixture comprises condensabl 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

931 . The method of claim 909, wherein the produced mixture cornpfrises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is^gfeat^r than about 10 % by volume^! the non-condensable 
component, and wherein the hydrogen is less than abouty8l) % by volume of the non- 
condensable component. 



932. The method of claim 
wherein greater 



than about/).05 % by weignt of the produced mixture is ammonia. 




f£in the j^roduced mixture comprises ammonia, and 



933. The method of claim 909, wherein the produced mixture comprises ammonia, and 
wherein the ammonia is used to^oduce fertilizer. 

934. The method of cteim 909, further comprising controlling a pressure within at least 
a majority of the selected section of the formation, wherein the controlled pressure is at 
least about 2.0 bai^absolute. 

935. The method of claim 909, further comprising controlling formation conditions to 
produce admixture of condensable hydrocarbons and I-b. wherein a partial pressure of H2 
within tpe mixture is greater than about 0.5 bar. 

936. / The method of claim 935, wherein the partial pressure of H2 is measured when the 
mixtui" 



937. / The method of claim 909, further comprising altering a pressure within the 
formatkjnto inhibitj^roc 
numbers greater than about 25. 



irocarbons from the formation having carbon 
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93 The method 01 claim 909, wherein controlling formation conditions comprise 
recirculating a portion of hydrogen from the mixture into the formation. 



y3io 
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939. The method of claim 909, further comprising: 
providing H2 to the heafed section to hydrogenate hydrocarbons yfthin the 

section; and / K\ 

heating a portion hf the section 

940. The method of claim 909, wherein the produced inixture comprises hydrogen and 
condensable hydrocarbons, the methocy further comprising hydro genating a portion of the 
produced condensable hydrocarbons with at leas^a portion of the produced hydrogen. 

941 . The method of claim 909, wherein/allowing the heat to transfer comprises 
increasing a permeability of a majority/of the selected section to greater than about 100 
millidarcy. 



20 



942. The method of claim 9U9, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

943. The method of claim 909, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 



25 944. The method of claim 909, wherein producing the mixture comprises producing 

the mixture in a production welL and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 



30 



945. ^he method of claim 909, further comprising providing heat from three or more 
heat sou?isesJo-at4easra^ortion of the formation, wherein three or more oflHT - 
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scniites ar e lutaied in ihe formation in a unit of heat sources, and wner 
sources comprises a triangular pattern. 
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946. The method of claim 909, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, whe^in the unit of heat 
sources comprisesiftriahgular pattern, and wherein a pluralit/of the units are repeated 
over an area cn the formation to form a repetitive pattern pt units. 

947. A Method of treat\tig a hydrocarbon contanafng formation in situ, comprising: 
heiting a portion olf H^e formation to a, temperature sufficient to support oxidation 

of hydrocarbons within theportfenrwhefein/ftie portion is located substantially adjacent 



to a wellbd 

flowing an oxidant 
source zone wtthin the 
reaction between 



ough a conduit positioned within the wellbore to a heat 
portion. whec6in the heat source zone supports an oxidation 
ons ana the oxidant; 



reacting a portion of the ^xidant with hydrocarbons to generate heat; and 
transferring generated Jieat substantially by conduction to a pyrolysis zone of the 
formation to pyrolyze at lea/t a portion of the hydrocarbons within the pyrolysis zone. 

948. The method of claim 947, wherein heating the portion of the formation comprises 
raising a temperature pi the portion above about 400 °C. 



949. The methotl of claim 947, wherein the conduit comprises critical flow orifices, the 
25 method further /omprising flowing the oxidant through the critical flow orifices to the 

heat source zo/ne. 

950. TMe method of claim 947. further comprising removing reaction products from the 
heat sovfrce zone^thFettietnKe - ^ 
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_95J ^he-method of claim 947. further comprising removing excess oxidanriifom the 

heat source zone to inhibit transport of the oxidant to the pyrolysis zone. 

952. The method of claim 947. further comprising transporting/me oxidant from the 
conduit to the heat source zone substantially by diffusion. 



953. The methoa of claim 947. Wther comprising l^ating the conduit with reaction 
products being removed through the wellbore^ 

954. The meihod of claim 9 £ 7. wherein the oxidant comprises hydrogen peroxide. 



955. The metnbd of claim 947. wherein the oxidant comprises air. 

956. The method of claim 94^f wherein the oxidant comprises a fluid substantially free 
of nitrogen. 

957. The method of cL&m 947, further comprising limiting an amount of oxidant to 
maintain a temperature of the heat source zone less than about 1200 °C. 

958. The method of claim 947. wherein heating the portion of the formation comprises 
electrically heatingthe formation. 

959. Th/ method of claim 947. wherein heating the portion of the formation comprises 
heating the portion using exhaust gases from a surface burner. 

960. / The method of claim 947 ; wherein heating the portion of the formation comprises 
heating the portion with a flameless distributed combustor. 



9p\ . The method of (JaiflHWTTfurther comprising controlling a pressure and a 
^empei^tuFe^Ithin at least a majority of the pyrolysis zone, wherein the pressure is 
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controlled asaftinction of temperature, or the temperature is controlled as a function oj 
pressure. 

962. The method of claim 947, further comprising controlling the heat sucnthat an 
5 average heating rate of the pyrolysis zone is less than about 1 °C per day^mring pyrolysis. 
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963. The method^bf claim 94 A wherein heating the portion con^prises heating the 
pyrolysis zone suph that a thermaftcsmductivity of at least a portion of the pyrolysis zone 



is greater than al 



out 0.5 W/(m °C) 



964. The method of claim 947. further comprising controlling a pressure within at least 
a majority of theWrolysis zone of^he formatiopf wherein the controlled pressure is at 
least about 2.0 banabsolute. 

965. The method of claim 947. further comprising: 
providing hydrogen (H 2 ) to jKe pyrolysis zone to hydrogenate hydrocarbons 

within the pyrolysis zone; and 

heating a portion of the^pyrolysis zone with heat from hydrogenation. 



20 966, The method of claim 947. wherein transferring generated heat comprises 

increasing a permeability of a majority of the pyrolysis zone to greater than about 100 
millidarcy. 



25 



967. The memod of claim 947, wherein transferring generated heat comprises 
substantialhyimiformly increasing a permeability of a majority of the pyrolysis zone. 



968. The method of claim 947, wherein the heating is controlled to yield greater than 
about/60 % by weight of condensable hydrocarbons, as measured by the Fischer Assay. 



969. The method of cla im 947. wherein -tho wcllbo r tris located alui^ sinlctr ^tofedoGe- 
pressure differentials along a heated length of the wellbore. 
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ie method of claim 947, wherein the wellbore is located along strike to increS 
uniformity of heating along a heated length of the wellbore. 

971. The method of claim 947, wherein the wellbore is located along strik^fo increase 
control of heating along Seated length of the wellbore. 
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972. A method ofyfreating a hvwocarbon containing foryhation^n situ, comprising: 
heating a portion of the fonm^pn to a temperature sufficient to support reaction 

of hydrocarbons within the portion of thelfcrmatktffwith oxidant; 

flowing t\ e oxidant into a donduit, and wherein/fhe conduit is connected such that 
the oxidant can flow from the conquit to the hydrocarbons; 

allowing tpe oxidant and tjfte hydrocarbg/fs to react to produce heat in a heat 
source zone; 

allowing hea\to transfef from thereat source zone to a pyrolysis zone in the 
formation to pyrolyze at least a ponio/i of the hydrocarbons within the pyrolysis zone; 
and 

removing reaction prod^ts such that the reaction products are inhibited from 
flowing from the heat sourc^zone to the pyrolysis zone. 

973. The method of claim 972, wherein heating the portion of the formation comprises 
raising the temperature of the portion above about 400 °C. 



25 



974. The/method of claim 972, wherein heating the portion of the formation comprises 
electrically heating the formation. 



9/5. The method of claim 972. wherein heating the portion of the formation comprises 
heating the portion usinr ^ h a ust pa ^s from n surfn r te humfi r, 
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9y?6. Thgjiietbed-afrraim y /2 ; wherein the conduit comprises critical flow onticeST 
method further comprising flowing the oxidant through the critical flow orifices to the y 
heat source zone. 

977. The method oi^nm^72, wherein the conduit is located within a wellbore. 
wherein removina/reaction prodbrts comprises removing reaction products from the heat 
source zone through the wellbore. 



978. The method 
heat source 



of claim 972. further comprising removing excess oxidant from the 
zo(ne to inhibit transport of me oxidant to the^pyrolysis zone. 



conduit to the Heat source zone substan 



979. The method of claim 972, further comprising transporting the oxidant from the 



ially by/diffusion. 



980. The method acclaim 972^nereinahe conduit is located within a wellbore, the 
method further comprising~Keating the /onduit with reaction products being removed 
through the wellbore to raise a temperature of the oxidant passing through the conduit. 

98 1 . The method of claim 97Z wherein the oxidant comprises hydrogen peroxide. 

982. The method of clairar 972. wherein the oxidant comprises air. 

983. The method of ^laim 972. wherein the oxidant comprises a fluid substantially free 
of nitrogen. 

984. The method of claim 972, further comprising limiting an amount of oxidant to 
maintain a temperature of the heat source zone less than about 1200 °C. 



985. TJfe method of claim 972, further comprising limiting an amount of oxidant to 
30 maintam a temperature of the heat so urce zone at a temperature that inhibits p roduction 
of o/ides of nitros 
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lod of claim 972. wherein heating a portion ul the leuiiationto a 
temperature sufficient to support oxidation of hydrocarbons within the portion furjaer 
comprises heating with a fl^mele&§ distributed combustor. 

987. The methodx>f claim 972, further comprising controlling ^pressure and a 



temperature within at least a majo 
pressure is controlled as a function 
function of pressure. 



ty of the pyrolysis zone^pfthe formation, wherein the 
^Temperature, or thg^emperature is controlled as a 



988. The method of claim 972, further comprising controlling the heat such that an 
average heating rate of the pyrojysis zone A less than about 1 °C per day during pyrolysis. 

989. The method of claim 972, wherein allowing the heat to transfer comprises 
transferring heat substantially by cj/nduction. 

990. The method/of claim 972, wherein allowing heat to transfer comprises 
heating the pyrolysis zone such that a thermal conductivity of at least a portion of the 
pyrolysis zone is greater thp about 0.5 W/(m °C). 

991 . The method of/claim 972, further comprising controlling a pressure within at least 
a majority of the p^olysis zone, wherein the controlled pressure is at least about 2.0 bar 
absolute. 



25 992. The method of claim 972, further comprising: 

providing hydrogen (H2) to the pyrolysis zone to hydrogenate hydrocarbons 
within the pyrolysis zone; and 

heating^-pertTtfrTofthe pyrolysis zone with heat from hydrogenation. 
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993. The method of claim 972. wherein allowing the heat to transfer comprises 
increasTYi^-p crmcabilitv of a m nj o r i tv o f th o pvrn lvsis zone to greater than about 1 00 
millidarcy. 



994. The method of claim 972, wherein allowing the heat to transfer comjffises 
substantially uniformlj^itTCTeasing a permeability of a majority of thej^rolysis zone. 



995. The methofl of claim 9f 
than about 60 %py weight of 
Assay. 

996. An in sit 



rther comprising controlling the heat to yield greater 
condensable hydrocarbon^; as measured by the Fischer 



method foy heating a hydrocarbon containing formation, comprising: 
heating a portion of the formation to a temperature sufficient to support reaction 
of hydrocarbons within the portioii/Of the formation with an oxidizing fluid, wherein the 
portion is located substantially arajacent to an opening in the formation; 

providing the oxidizing fluid to a heat source zone in the formation; 
allowing the oxidizing gas to react with at least a portion of the hydrocarbons at 
the heat source zone tor generate heat in the heat source zone; and 

transferring/ne generated heat substantially by conduction from the heat source 
zone to a pyrolysfs zone in the formation. 



l/ii 



997. The Aethod of claim 996. further comprising transporting the oxidizing fluid 
through the heat source zone by diffusion. 



998. / The method of claim 996. further comprising directing at least a portion of the 
oxiaizing fluid into the opening through orifices of a conduit disposed in the opening. 



)99. The method of claim 996. further comprising controlling aflowoftheo2aaizmg 
Ijiid with criticaLilcufc-erifk'eS^t a conduit disposed in the opening such that a rate of 
oxidation is controlled. 
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ie method of claim 996. wherein a conduit is disposed within the opening the 
method further comprising removing an oxidation product from the formation tjarough 
the conduit. 

1001 . The method of claim 996. wherein a conduit is disposed witjtffn the opening, the 
method further comprising removing an oxidation product fronytne formation through 
the conduit and transferrin substantial heat frpm the oxidatjmi product in the conduit to 
the oxidizir 



1002. The 



method of claim 996, wherein a conduit is disposed within the opening, the 



method further comprising ijemoving an oxidaja£m product from the formation through 
the conduit, wherein a flow/rate of the oxidizing fluid in the conduit is approximately 
equal to a flov^^teoftljje^oxidation prcxJuct in the conduit. 

1003. The method of claim 996, xvherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and controlling ^pressure between the oxidizing fluid and the oxidation 
product in the conduit to yeduce contamination of the oxidation product by the oxidizing 
fluid. 

1004. The method of claim 996. wherein a center cohduit is disposed within an outer 
conduit, and wherein the outer conduit is disposed within the opening, the method further 
comprising {^oviding the oxidizing fluid into the opening through the center conduit and 
removing oxidation product through the outer conduit. 

1005. /The method of claim 996. wherein the heat source zone extends radially from the 
opening a width of less than approximately 0.15 m. 



30 



l/)06. The method of claim 996,^idiefeifriTeaiTng the portion comprises applying 
electrical cujxeHTKfan electric heater disposed within the opening. 
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ioa~ofclaim 996, wherein the pyrolysis zone is substantially adjacent tf 
the heat source zone. 

1 008. The methcxTofclaim 996, further comprising controlling a ni^ssure and a 
temperature wfthin at tekst a majority of the pyrolysis zone of>tfe formation, wherein the 
pressure is controlled as\a function of temperature, or the/femperature is controlled as a 



function of 



pressure. 



1 009. Thd method of claita 996, further comprising controlling the heat such that an 
average heading rate of tl/e pyrolysis zopfe is less than about 1 °C per day during pyrolysis. 




1010. The method of claim 996f wherein allowing the heat to transfer comprises 
transferring heat substantiality conduction. 

1011. The method of^laim 996, wherein allowing heat to transfer comprises heating the 
portion such that a thermal conductivity of at least a portion of the pyrolysis zone is 
greater than aboun).5 W/(m °C). 

1012. The method of claim 996, further comprising controlling a pressure within at least 
a majorit^/of the pyrolysis zone, wherein the controlled pressure is at least about 2.0 bar 
absolute 

101y5. The method of claim 996, further comprising: 

providing hydrogen (H2) to the pyrolysis zone to hydrogenate hydrocarbons 
I'ithin the pyrolysis zone; and 

heating a portion of the pyrolysis zone with heat from hydrogenation. 



1 OVk^The method of clai m 996, wherein a lbwin g tlr . ln .i l lr 1i ■ n i r rf ^f^ 7:c rnpris^s 
increasing a permeability of a majority of the pyrolysis zone to greater than about 100 
millidarcy. 
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, 1 01 ^ The method of claim 996 , w Jao^injiHowing the heat to transfer comprises 
substantially uniformly increasing a permeability onTm^rct^of the pyrolysis zone. 

1016. The method of claim 996, further comprising controlling the heafl to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measuredyby the Fischer 
Assay. 



'drocarbon containing formation in situ, comprising: 
Wiore hesrt^rcesj*) at least a portion of the 

fer from the cfne or more heat sources to a selected 




1017. A methoa of treating a 

providing heat from one 
formation; 

allowing the heat to trans 
section of the formation; 

producing sKpiixture^ifom the/formation; and 

maintaining an average temperature within the selected section above a minimum 
pyrolysis temperature and betefw a vaporization temperature of hydrocarbons having 
carbon numbers greater th#h 25 to inhibit production of a substantial amount of 
hydrocarbons having carbon numbers greater than 25 in the mixture. 



1018. The method of claim 1017, wherein the one or more heat sources comprise at 
least two heat/ources, and wherein superposition of heat from at least the two heat 
sources pypolyzes at least some hydrocarbons within the selected section of the 
formation 

10L9. The method of claim 1017, wherein maintaining the average temperature within 
the selected section comprises maintaining the temperature within a pyrolysis 
temperature range. 



1 020. The method of claimJillJr-^ crcin throne oi ' ItlOre he at sources comprise 
ketecaTReaters. 
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\02i-. — The-methoti ot claim lul 7, wherein the one or more heat sources comprise 
surface burners. 



1022. The method of claim IjM^wherein the one or more heat sources ^pfriprise 
flameless distributed combdstors. 




in the one or more heat sources comprise natural 



1023. The method of/claim 1017 
distributed combustons. 



1024. The method o If claim 1017, wherein the ijrfnimum pyrolysis temperature is greater 
than about 270 °C. 

1025. The method of claim 1017, wherein the vaporization temperature is less than 
approximately 450 °C at atmospheric pressure. 

1 026. The method of claimylTIl 7, further comprising controlling a pressure and a 
temperature within at leas^a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure 

1027. The metnod of claim 101 7, further comprising controlling the heat such that an 
average heading rate of the selected section is less than about 1 °C per day during 
pyrolysis/ 



1028. The method of claim 101 7. wherein providing heat from the one or more heat 
5urces to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocaticav^fifaming formation from the 
one or more heat sources. whereiijJbe^ftTfmation has an average heat capacity (C v ). and 
wherein tliejieatmg^yrolyzes at least some hydrocarbons within the selected volume of 
the formation: and 
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Hvh erH n i^ahng-tnergy7day provided to the volume is equal to or less than^n^ 
wherein Put is calculated by the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is l^ss than about 10 
°C/day. 



transferring heat si 




1 029. The method/of claim 1B1 7, wherein allpwing the heat to transfer comprises 



stantially by 
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1 030. The methoq of claim 10(1 7, wherein providing heat from the one or more heat 
sources comprises Bleating the selected formation/such that a thermal conductivity of at 
least a portion of the\elected /ection is greate/than about 0.5 W/(m °C). 

1 03 1 . The method of claim 1017, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity pi at least about 25°. 

1032. The method of claim 1017, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein^oout 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 



25 



1033. The methoff of claim 1017, wherein the produced mixture comprises non- 
condensable hwocarbons, and wherein about 0.1 % by weight to about 15 % by weight 
of the non-condensable hydrocarbons are olefins. 

1034. /The method of claim 1017, wherein the produced mixture comprisesjjt 
condensable hydrocarbons, wherein a molarj^tiojaf^th^ in the non- 
condensable hydrocarbongjs-ksSman about 0.15, and wherein the ratio of ethene to 
etoane is grg^teniian about 0.001. 



30 
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lOSS^^The method of claim 101 7, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, whencalanaterheft^n atomic 
basis, of the condensable hydrocarbons is nitrogen. 

1036. The method of cUirrrltH-7, wherein the produced mixture comprises condensable 
hydrocarbons, and wKerein less than about 1 % by weight, when caietnated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

1037. The method of claim 101 7,/wterein the pra^dced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 °A/oy weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is^ulfur. 



15 



1038. The method of clanff 10 \T, wherein the produced mixture comprises condensable 
hydrocarbons, wherein aboujo % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 



20 



1039. The method of claim 101 7, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 



ft)40. The method of claim 1017, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 



1041 . The method of claim 1017, wherein the produced mixture comprises condensable 

weight of the condensable 



hydrocarbons, and wherein less than abou 
hydrocarbons are asphaltenes. 



422 Conlev. Rose & Tayon. P.C. 



1 042. The method of clai m 1017, wherein the pr oduced mixture comprises condensable 
hydrocarfionsTand wherein about 5 % by weight to about 30 %bywel| 
condensable hydrocarbons are cycloalkanes. 



1 043. The method of claim 1017, wherein the produced mixture comprises a non- y 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is gre^tei^han about 10 % by volume of the non-condensable 
component, and wherehahe hydrogen is less than about 80 % by volume of the non- 
condensable component. 



1 044. The method of claim 
and wherein grea 



1045. Themetfo 




ucejsr mixture comprises ammonia, 
t onhe produced mixture is ammonia. 



1 7, whereinohe produced mixture comprises ammonia, 



and wherein the ammonia is ust d to prpuuce fertilizer 

1 046. The method ofolaim lj0>7, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 



1 047. The method/of claim 1017, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mhaure is greater than about 0.5 bar. 

1048. The method of claim 1047, wherein the partial pressure of H2 is measured when 
the mi/ture is at a production well. 

1049. The method of claim 1017, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mixture into the formation. 



1 050. The method of claim 1017, further comprising: 
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:>royKJH*g-try£tfogen (H2) to the heated section to hydrogenateTiy3rC 
within the section; and 

heating a portion of the section with heat from hydrogenation. 

1051. The method of claim 1017, wherein the produced mixture comprises hydrogen 
and condensable hydrocarbons, the method further comprising^ydrogenating a portion of 
the produced condensaWe hydrocarbons with at least a portion of the produced hydrogen. 
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1052. The method of &aim KQ1 7, wherein allowing thereat to transfer comprises 
increasing a permeability\f a majority of the s^ctefKsection to greater than about 100 
millidarck. 



1 053 . The method of claim 
substantially uniformly increasing 



017, wherein allowing the heat to transfer comprises 
a/permeability of a majority of the selected section. 



1054. The method of claifn 1 0i 7, further comprising controlling the heat to yield greater 
than about 60 % b^weight^zff condensable hydrocarbons, as measured by the Fischer 
Assay. 

1055. The method/f claim 1017, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation wv each production well. 



1056. The method of claim 1017, further comprising providing heat from three or more 
25 heat sources to at least a portion of the formation, wherein three or more of the heat 

sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



f \ 057. The method of claim 1017, further comprising providing heat from three or more 

30 / heat SOUrceS tO qtlpacl^a pnrtinn nf thn fnrmntinn- wVinroin thrpp nr mpfe qf t h e heat ^ 

^Tarelocated in the formation in a unit of heat sources, wherein the unit of heat 
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sources comprises a triangular pattern, and wherein a plurality of the unitslffi 
over an area of the formation to form a repetitive pattern of units. 



:ated 



1058. A method of treating a hydrocarbon containing formation in situ, comprisii)^: 

providing heatjmnione or more heat sources to at least a portion of th$ 
formation; 

allowing the heat to transfer from the one or rjtfbre heat sources^ a selected 
section of tbre formation^ 

conf rolling a pres^hre within the formau6n to inhibit pnafiuction of hydrocarbons 



from the formation having 



pro 



ucing a mixture from the formation. 



carbon numbers jf eater than 25i/and 



1 059. The method of clai n 1 058, wherein the o#e or more heat sources comprise at 
least two heat\ources 5 an<jl wherein superposition of heat from at least the two heat 
sources pyrolyzds^t lea§jf some hydrocarbons within the selected section of the 
formation. 



1060. The method of claim 10^8, wherein the one or more heat sources comprise 
electrical heaters. 

1061 . The method ^fclaim 1058, wherein the one or more heat sources comprise 
surface burners. 

1062. Th^method of claim 1058, wherein the one or more heat sources comprise 
flameless distributed combustors. 

J63. The method of claim 1058, wherein the one or more heat sources comprise natural 
distributed combustors. 



1 064. The meth^dxi£^teinrt05*8, further comprising controlling a temperature within at 
least a majority of the selected section of the formation, wherein the pressure is 
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pressure. 



1065. The method of claim 1064. wherein controlling the temperature comprises 
maintaining a temperature witbiAJjie selected section within a pyrolysis temperature 
range. 

1066. The method of claim 10^8, further comprising controlling the heat sud) that an 
average heating/rate of the selec^ed^ction jsj^than about 1 °C pepd^y during 
pyrolysis. 

1067. The mithod of claim l(/58, wherein providing/tfeat from the one or more heat 
sources to at least the portior/of formation comprises: 

heating a s^ecte^olume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the fomiation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at lea^t some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated^oy the equation: 
Pwr = h*V*Cj/p B 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B i^/formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 

1068. /The method of claim 1058, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 



1069. The method of claim 1058, wherein providing heat from the one or more heat 
sources comprises heating the selected formation such that a thermal conductivity of at 
least a portion of the selected section is greater than about 0.5 W/(m °C). 
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The method of claim 1058, wherein the produced mix 
hydrocarbons having an API gravity of at least about 25°. 



irises condensable 



1071. The method of claim 1058, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 1 5 % by weight of the 
condensable hydrocapbefis^are olefins. 

1072. The memod of claim lQp& wherein the produced mixture comprises ndn- 
condensable Hydrocarbons, andwherein about 0. 1 % by weight to about Jft % by weight 
of the non-condensable hydrocarbons are olefins. 



1073. Thetaethod of claim 1058, 
condensablemydrocarbons, wherein 
condensable hydrocarbons is less thafi 
ethane is greater than about 0.001 



herein the produced mature comprises non- 
molar ratio of ethane to ethane in the non- 
about 0.15, ana wherein the ratio of ethene to 



1074. The method <&Qlaim 105£< wherebi the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

1075. The method of claim 10o8, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

1076. The method pf claim 1058, wherein the produced mixture comprises condensable 
hydrocarbons, anp wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 



1077. The method of claim 1058, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % hy wei phr °f t h e rond^n^ nH^" 
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- hydrocarbons comprise oxygen containing 
containing compounds comprise phenols. 



is. and wherein the oxygen 
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1078. The method of claim 1058, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic\compounds. 

1079. The method m claim) 1058, wherein the produced mixture comprises condensable 



hydrocarbons, and wh 



rein less than 



ut 5 % by weight of the condensable 
hydrocarbons compris^^nulti-ring aromatics^mh rrfore than two rings. 

1080. The method offclaim 1058, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than abouy0.3 % by weight of the condensable 
hydroca^ons are aspnaltenes. 

1 08 1 . The rrfetftod of claim 1 058/wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons ar/cycloalkanes. 

1082. The method of craim 1058, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and/wherein the hydrogen is less than about 80 % by volume of the non- 
condensable Component. 

1083. yihe method of claim 1058. wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 
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)84. The method of claim 1058, wherein the produced mixture comprises ammonia, 
k! wherein the ammonia i<= " ;s pri tn produce fm1 i li7 P r- — 
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"TOS37The method of claim 1058, further comprisingcontrolfrrrg^^ within at 

least a majority of the selected section of the formation, wherein the controlledprSssute 
is at least about 2.0 bar absolute. 



1086. The method of claim 1058, further comprising controlling formation condifions to 
produce a mixtureof^condens^ble hydrocarbons and H2, wherein a partial gpe'ssure of H2 
within the mixture is greater than about 0.5 bar. 



1087. The method ofUaijm 1086, wherein the partial pressurp^of H 2 is measured when 
the mixture is at a prodimion well. 



jre 

1088. [The method of claiiti 
recirculating a portion of hyd 



1089. Hhe method 
pro 

within the s£ 

heating ; 



1058, wherein controlling formation conditions comprises 
irogen from the mixture into the formation. 




1058, furthepxomprising: 
(H2) to the^neated section to hydrogenate hydrocarbons 



ion of the section with heat from hydrogenation. 



1090. The method of claim 1058, wherein the produced mixture comprises hydrogen 
and condensable hydrocarbons, the method further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with at least a portion of the produced hydrogen. 

1 091 . The rrfethod of claim 1 058, wherein allowing the heat to transfer comprises 
increasing^ permeability of a majority of the selected section to greater than about 100 
millidarcv. 



1 092. The method of claim 1058, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability 7 of a majority of the selected section. 
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TocTofclaim 1058, further comprising controlling the hea^to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measur^by the Fischer 
Assay. 



10 



1094. The method of claim 1058. wherein producing the mixture comprises producing 
the mixtur/ in a production well, and whereip at lea^bout 7 heat sources are disposed in 
the fo mixtion for eaa \ production well. 



1095. 



sources 



he method o 



^cfaii 



are located ir 



sources comprises a 



lOjjS^rarther cmnprising providing heat from three or more 



heat sources to at lea; t a portion of the formation, wherein three or more of the heat 



the formation ii/a unit of heat sources, and wherein the unit of heat 
iangular patte 
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1096. The method/of claim K)58, further comprising providing heat from three or more 
heat sources to at least a ponion of the formation, wherein three or more of the heat 
sources are located in th/ formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

1097. A method of treating a hydrocarbon containing formation in situ, comprising: 
proving heat from one or more heat sources to at least a portion of the 

formatior 

allowing the heat to transfer from the one or more heat sources to a selected 
sectigfa of the formation; and 

producing a mixture from the formation, wherein the produced mixture comprises 
condensable hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight 
)f the condensable hydrocarbons are olefins. 



?8. T 3x^meTKo?of claim 1097. wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
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formation. 

1 099. The method of claim 1 097, wherein the one or more heat source^omprise 
electrical heifers" 




1 kOO. The (method of claim 1097, wherein the one or m^pe heat sources comprise 
/surface burners. 

1101. The method of claim 1097, wherein throne or more heat sources comprise 
flameless dis ribut^d combustors. 

1 102. The i lethod of claim 1097, ynerein the one or more heat sources comprise natural 
ombustors. 

lKt3^Jpfe method of clainf 1097, further comprising controlling a pressure and a 
temperature within at le^st a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 

1 104. The rfiethod of claim 1097, wherein controlling the temperature comprises 
maintaining the temperature within the selected section within a pyrolysis temperature 
range. 

1 705. The method of claim 1097, further comprising controlling the heat such that an 
/average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. 



1 1 06. The method of claiml09 7 3 j^hamfi^ trom the one or more heat 

sources-te-art^asfthe portion of formation comprises: 
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Jiealing-a- selcctcd volume (V ) of the hydrocarbon containing formation from?the 
one or more heat sources, wherein the formation has an average heat capacity C/K), and 
wherein the heating pyrpi^zes at least some hydrocarbons within the selept^d volume of 
the formation; and 

wherein/Keating ener^^day providedjo^tie volume is eqtfal to or less than Pwr, 
wherein PwrAs calculated by jthe equation: 
P\J = /r*P*C v % 

lerein Pwr is the heating energy/day, h is ajf average heating rate of the 
formation, p B is formation bplk density, and wherein the heating rate is less than about 1 0 
°C/day. 

1 107. Mfhe method o^claim 1097, wheffein allowing the heat to transfer comprises 
transfemngjieat^fDStantially by conduction. 



20 



1 108. The method of claim/1097, wherein providing heat from the one or more heat 
sources comprises heating^he selected formation such that a thermal conductivity of at 
least a portion of the selected section is greater than about 0.5 W/(m °C). 

1 109. The method of claim 1097, wherein the produced mixture comprises condensable 
hydrocarbons Jiaving an API gravity of at least about 25°. 



25 



1110. The method of claim 1097, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

1111. The method of claim 1097, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein about 0. 1 % by weight to about 1 5 % by weight 
of the non-condensable hydrocarbons are olefins. 



1112. The method of claim 1097, wherein the produced mixture comprises non- 
condensable hydrocarbons, wherein a molar ratio of ethene to ethane in the non- 
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tTHydrocarbons is less than about 0. 1 5, and wherein the ratio ToFet 
ethane is greater than about 0.001 . 

1113. The method of claim 1097. wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an ajmnic 
basis, of the condensable hydrocarbons is nitrogen. 
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1114. The method of claim 1097. wherein the produced mixture comprises condensable 
hydrocarbons, and whereikless than about 1 % by weight, when calcinated on an atomic 



basis, of the condensable hy 



basis, of 



1115. THe method of clai 
hydrocarqons. and wherein 
condensable 



drcteatbons is oxygen. 



1097. wherein the produced iriixture comprises condensable 
ess than about 1 % by weignt. when calculated on an atomic 
hydrocarbons is sulfur. 



1116. The method of cla/m 1097. wherein tj*e produced mixture comprises condensable 
hydrocarbons.\herein^bout 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

1117. The method of claim V097, wherein the produced mixture comprises condensable 
hydrocarbons, and whereirr greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 



25 1118. The method of claim 1097, wherein the produced mixture comprises condensable 
hydrocarbons, mid wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

1119. /The method of claim 1097, wherein the produced mixture comprises condensable 
30 hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 



433 



Conlev. Rose & Tavon. PC. 



1 1 20. The method of claim 1 097, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weigh^of the 
condensable hydrocarbons are cycloalkanes. 



1121. The method (>fclaimHp97 s wherein the produced mixj*fre comprises a non- 
condensable component, wherein the non-condensable contfponent comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the Jmvdrogen is less than^out 80 % by volume of the non- 



condensable 



omponent. 



1 122. The nrethod of claim 1097, wherein/the produced mixture comprises ammonia, 
and wherein greater than about (D.05 % by weight of the produced mixture is ammonia. 



1 123. The metho^ of claim 1097,ywherein the produced mixture comprises ammonia, 
and wherein the amritama is^seca to produce fertilizer. 

1 1 24. The method of clainil 097, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 ba/absolute. 

1 125. The method of claim 1097, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H 2 , wherein a partial pressure of Hb 
within the nyxture is greater than about 0.5 bar. 

1 126. The method of claim 1 125, wherein the partial pressure of H 2 is measured when 
the mixture is at a production well. 



1 ^27. The method of claim 1097, further comprising altering a pressure within the 
formation to inhibit production ofliydrocarhor K from the formation having-^arbffn 
numBersgreater than about 25. 
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■ 1 - 128, The uiciliud uf claim 1 0 97, wherein contn 
recirculating a portion of hydrogen from the mixture into the formation 



comprises 



1 1 29. The method of clairjaJ 097, further comprising: 

providing hydi^gen (Fb^to the heated section to hydrog^rfate hydrocarbons 
within the section; an<\ 

heating apportion of the section with heat from hydrogenation. 



1 130. The mejthod of claim 
and condensable hydrocarbon^ 
the produced condensable hy 




097rwhefein the produced mixture comprises hydrogen 
, the method fiiptner comprising hydrogenating a portion of 
rocarbons with at least a portion of the produced hydrogen. 



1131. The method of claim 1 097/wherein allowing the heat to transfer comprises 
increasing a permeability of a ijafajority of the selected section to greater than about 100 
millidarcy. 

1 132. The method of claim 1097, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

1 133. The method of claim 1097. further comprising controlling the heat to yield greater 
than about 60 °/c/by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

1 134. Tl)6 method of claim 1097. wherein producing the mixture comprises producing 
the mixtfare in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 



1 lp5. The method of claim 1097. f urther comprising providing heat f rom three or more 
heat^ouFees-to^anHsTTportion of the formation, wherein three or more of the heat 
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injrunit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



1 1 36. The method of claim 1097, further comprising providing heat from three ;>r more 
heat sources to at least a portion of the formation, wherein three or more of/me heat 

sources are located in the formation in a unit of heat sources, wherein tire unit of heat 

• — 7S ^ / 
sources comprises ajjitfngulpr pattern, and wherein a plurality of th^units are repeated 

i to form a repetitive pattern of units 



over an area of the formation 



1 137. A method of treating/a liydfeeafbon containing formation in situ, comprising: 

heatifng a section of fee formation to a pyrolysig temperature from at least a first 
heat source, a second heat source and a third heat smirce, and wherein the first heat 
source, the s&cond heat source and the third he^r source are located along a perimeter of 
the section; 

controllin^hea^ input to the firstKeat source, the second heat source and the third 
heat source to limit a heating rate ofjme section to a rate configured to produce a mixture 
from the formation with an olefin/content of less than about 15% by weight of 
•condensable fluids (on a dry hrisis) within the produced mixture; and 

producing the mixpjfre from the formation through a production well. 



1 138. The method^of claim 1 137, wherein superposition of heat form the first heat 
source, second heat source, and third heat source pyrolyzes a portion of the hydrocarbons 
within the formation to fluids 

1 139. 7ne method of claim 1137. wherein the pyrolysis temperature is between about 
270 X and about 400 °C. 



rl 40. The method of claim 1137. wherein the first heat source is operated for less than 
*tti' houis a day. 
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1 137, wherein the first heat source comprises airetee 
heater. > 



1 142. The method of claim JJJJ^wherein the first heat source compri^s a surface 
burner. 

1 143. The method of claim li[137 ; wherein the first heat sqjtfrce comprises a flameless 
distributed combustor. 



1144. The 
third heat 



method of claim/l 137. wherein the fxvsl heat source, second heat source and 
are positioned substantially at apexes of an equilateral triangle. 



source 



1145. ThenWthodofi 
a geometrical c) 



tim 1 137, wherein the production well is located substantially at 
the first heat^urce. second heat source, and third heat source. 



1 146. The method of claim U37 ; further comprising a fourth heat source, fifth heat 
source, and sixth heat source located along the perimeter of the section. 

1 147. The method o^claim 1 146 5 wherein the heat sources are located substantially at 
apexes of a regular/nexagon. 

1 148. The method of claim 1 147. wherein the production well is located substantially at 
a center of me hexagon. 



1 149. /The method of claim 1 137, further comprising controlling a pressure and a 
tempferature within at least a majority of the section of the formation, wherein the 
pr/ssure is controlled as_a^ 
f pi ctipfl^rTpressur e . 



iperature. or the temperature is controlled as a 
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1 1 50. The method of claim TT377^4^ceijxcontrolling the temperature comprises 
maintaining the temperature within the selected sectiorTwfnrnra 
range. 



1151. The method of claim 1 137 ; further comprising controlling/the heat such that an 
average heating njte'ofthes&stion is less than about 3 °C per day during pyrolysis. 
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1 1 52. The method of claim 113 further comprising controlling the heat such that an 
averageyheating rate of the s^qtion is less than abouj/f °C per day during pyrolysis. 

1153. The method of claim/1 1 37rwherdn Dividing heat from the one or more heat 
sourcds to at least the portiofa of formation/comprises: 

\ heating a selected volume (K) of the hydrocarbon containing formation from the 
one or more heat sources/wherein tHe formation has an average heat capacity (C v ). and 
wherein me heating pypolyzes aj/least some hydrocarbons within the selected volume of 
the formatiofri^nct 

wherein heating e^rgy/day provided to the volume is equal to or less than P\w\ 
wherein Pwr is calculated by the equation: 
Pwr = h*Vf(: v *p B 

wherein/rwr is the heating energy/day, h is an average heating rate of the 
formation ; p/is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 



25 



1 1 5jf. The method of claim 1137. wherein heating the section of the formation 
comprises transferring heat substantially by conduction. 



1155. The method of claim 1137, wherein providing heat from the one or more heat 
- sourc esxomprises heating the sec tion sudrt hat^hennalconductivity of at least a 
portion of the section is greater than about 0.5 W/(m °C). 
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fT5"6. The method 01 claim 113 7. v\4ieieiiithe^Foduc£djIlixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 
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1157. The method of claim 1137, wherein the produced mixture comprises condensable 
hydrocarbons, apd^hefem about 0.1 % by weight to abouyfS % by weight of the 
condensable/hydrocarbons are olefins. 



1158. 7he method of 



ethane 



condensable hydrocarl 
condensable hydrocartf 



is greater than 



laim 1 137, wherein the produced mixture comprises non- 
ons, wherein ^molar r^fio of ethene to ethane in the non- 
ns is les^nan aboyf 0.15, and wherein the ratio of ethene to 
kbout 0.001. 



1 59. T^he method df claim 1 137/wherein the produced mixture comprises condensable 
hydrocarbons, and therein less/nan about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 



O 
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1 160. The method of claim 1137, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

1161. The method of claim 1137, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of/the condensable hvdrocarbons is sulfur. 



25 1 1£2. The method of claim 1137, wherein the produced mixture comprises condensable 
l^drocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
comatrrrng LunipuundiJ comprise phenols. 
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1^-63 — Ihe-methDtfsrclaim 1 137. wherein the produced mixfurrrcm*wises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 



U 
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1 164. The method 6f clairn 1 137, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weighKof the condensable 
hydrocarbons comprii^s multi-ring aromatics with mefre than two rings. 



11 65 A The method oi 
hydro 
hydroc 




claim 1137, wherein the produced mixture comprises condensable 
erein less than abouyu.3 % by weight of the condensable 
lialtenes. 
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1 166. The method of claim 1 137, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons y^re cycloalkanes. 
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1 167. The method o&tlaim 1 137. wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable/component. 



25 



1 168. the method of claim 1137. wherein the produced mixture comprises ammonia, 
and wnerein greater than about 0.05 % by weight of the produced mixture is ammonia. 

1 IB9. The method of claim 1137, wherein the produced mixture comprises ammonia, 
id wherein the ammonia is used to produce fertilizer. 



1 1 70. TKei milhud uf claim 1137, further comprising - controlling a - p ressQrewithin at 
30 least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 
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1171. Ihe-frigfEod of claim 1137, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is greater than about 0.5 bar. 

1 1 72. The method of claim 1 1 7k wherein the partial pressure op&2 is measured when 
the mixture i/at a production well. 
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1 1 73. The method of claihi 1137, further comprising41tering a pressure within the 
formation to inhibit production of hydrocarjzfons fiym the formation having carbon 
numbers greater than about] £5. 

1 1 74. The method of claim 1137. wherein controlling formation conditions comprises 
recirculating k portion of Hydrogen froin the mixture into the formation. 

1175. The method of claim 1 1 3 1/ further comprising: 
providing hydrogen (H^l to the heated section to hydrogenate hydrocarbons 

.within the section; and 

heating a portion of the section with heat from hydrogenation. 

1 1 76. The method pi claim 1137, wherein the produced mixture comprises hydrogen 
and condensable Hydrocarbons, the method further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with at least a portion of the produced hydrogen. 



25 1 1 77. Jm method of claim 1137, heating the section comprises increasing a 
permeability of a majority of the section to greater than about 100 millidarcy. 



1 178\ Xhe method_ afxlatfft4--H?7^lierein heating the section comprises substantially 
uniformly increasing a permeability of a majority of the section. 



30 
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1 179. Th&jRethod^Tclaim 1 137, further comprising controlling the heaub^vield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Jfischer 
Assay. 



1180. Tbfe method 
the mix 
the formation for each pre 



1181. 



m 1 lb 7. wherein producing the mixture comprises producing 
n well, and wherein at ^east about 7 h^t sources are disposed in 
ction well. 



The method of claim 1 137, further comprising providing heat from three or more 
heat sources to at least a/portion of the formation/wherein three or more of the heat 
sources iare located in the formation in a unit pi heat sources, and wherein the unit of heat 
sources comprisegXtriangular pattern. 



1 1 82. The method of claim 1 137, further comprising providing heat from three or more 
heat sources to at least a portion/of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

1 1 83. A methoa of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the 

formation? 

illowing the heat to transfer from the one or more heat sources to a selected 
section of the formation; and 

producing a mixture from the formation, wherein the produced mixture comprises 
Condensable hydrocarbons, and wherein less than about 1 % by weight, when calculated 
[on an atomic basis, of the condensable hydrocarbons is nitrogen. 



1 1 84. 1 ne metnoa or claim 1183, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
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^souii^-pymlyzesat least some hydrocarbons within the selectecTsecT 
formation. 

1 185. The method of claim 1 1 83 = wherein the one or more heat sources comprise 
electrical heaters. 

1 1 86. The methojJ^tffclaimTl^S, wherein the one or more heat sources comprise 
surface burners 



1187. The/method of claim 1 1 8 
flameless distributed combustors 



wherein the on^r more heaTsources comprise 



1 188. Tha method of claim 1 L63, wherein the one or more heat sources comprise natural 
distributed cWibustors. 

1 189. The method of claim 1 1 83. fm?fner comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a ^nction of temperature, or the temperature is controlled as 
a function of pressure. 

1 190. The method ot claim 1 1 89, wherein controlling the temperature comprises 
maintaining the temperature within the selected section within a pyrolysis temperature 
range. 



25 1 191. The method of claim 1 183. further comprising controlling the heat such that an 
average/heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. 



1 1 92. The method of claim 1 1 83. wherein providing heat from the one or more heat 
sourcesto- at -4e a3 rthe-portion of formation comprises: 
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TgTselected volume {V) of the hydrocarbon containing formationTfram the 
one or more heat sources, wherein the formation has an average heat capacjjy^C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the^^eiected volume of 
the formation; and 

wherein heating energy/day provided to the volum^ff equal to or less than Pwr. 
wherein mvr is calculated t^y the equation: 
mt = h*V*C)tfp B 

wherein Pwr is pe heating energy/day//? is an average heating rate of the 
formation, p B is formation bulk density, ^tfa wherein the heating rate is less than about 10 
°C/da; 

1 193. The^qethpe of claim l/83 ; wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

1 1 94. The method o^claim 1 1 83, wherein providing heat from the one or more heat 
sources comprises Wearing the selected formation such that a thermal conductivity of at 
least a portion oOthe selected section is greater than about 0.5 W/(m °C). 

1 195. The method of claim 1 183, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 



25 



1 196. /The method of claim 1 183. wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 1 5 % by weight of the 
condensable hydrocarbons are olefins. 

197. The method of claim 1 1 83. wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight 
of the non-condensable hydrocarbons are olefins. 



1 1 98. The method of claim 1 1 83. wherein the produced mixture comprises non- 
condensable hvdrocarbons. wherein a molar ratio of ethene to ethane in the non- 
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condensable hydrocarbons is less than about 0.15, and wherein the raticTof 
ethane is greater than about 0.001. 

1 199. The method of claim 1 1 83, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensablfJi^rocarbons is oxygen. 

1200. The method of claim 1 1§3, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated qp^an atomic 



basis, of the condensable hydi 




1201. Tide method of claim 1(183, wherein the produced mixture comprises condensable 
hydrocarHons. wherein about i\ % by weight to about 30 % by Weight of the condensable 
hydrocarbons comprise oxygen containing compounds, an^wherein the oxygen 
containing compounds comprise phenols. 

1202. The method of claim 1 183, wherein th^roduced mixture comprises condensable 
hydrocarbons, and wherein greater than ajxnit 20 % by weight of the condensable 
hydrocarbons are aromatic compour 

1203. The method of cl#ifh 1 1 83, wherein the produced mixture comprises condensable 
hydrocarbons. and^Wherein less than about 5 % by weight of the condensable 
hydrocarbony^omprises multi-ring aromatics with more than two rings. 



25 12M. The method of claim 1 1 83, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 



30 



1205. The n^etho d nf Haim 1 1 ft . ?.. w h r Hn th^ prating m ixture comprises condensa ble 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 
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1206. The method of claim 1 183, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensahl 
component, and wher ein th e hydrogen is less than about 80 % by volume of tl>e non- 
condensable component. 



1207. lW method of claim 1 1)83, v^herein the produced mixturp^omprises ammonia, 
and wherein greater than about/6.05 % by weight^fi the produced mixture is ammonia. 

1 208. Tne method of claim 1 1 83, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is Ased to produce fertilizer. 



1209. The metn&d-ef'tfraim 1 183, furthe^ comprising controlling a pressure within at 
least a majority of the selected sectiopf }f the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 

1210. The method of clakn 1183, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is^greater than about 0.5 bar. 

1211. The memod of claim 1211. wherein the partial pressure of H2 is measured when 
the mixture is at a production well. 

1212. /The method of claim 1 1 83, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 



1213. Ths^Qethod of claim 1 183, wherein controlling fonnati^n^ffditions comprises 
recirculating a portion of hydrogen from the mixture into the formation. 
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1 2 1 4^Fftemethod of claim 1 183. further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and 

heating a portion of the section with heat from hydrogenation. 

1215. The methoief claim 1 1 83. wherein the produced mixturexomprises hydrogen 
and condensabl^nydrocarbons, the method further comprising hydrogenating a portion of 
the produced/condensable hydrocarbons with at least a portion of the produced hydrogen. 




1216. T/ie method of claijnj-lg 3, where hiaHowijag the heat to transfer comprises 
increasing a permeability d|f a majority of the selected section to greater than about 100 
millidarcy. 

1217. The method of cl4im 1 1 83, wherein allowing the heat to transfer comprises 
substantially uniforn>ly increasing^ permeability of a majority of the selected section. 

1218. The method of claim A\ 83, further comprising controlling the heat to yield greater 
than about 60 % by weigly of condensable hydrocarbons, as measured by the Fischer 
Assay. 

1219. The methoa of claim 1 1 83. wherein producing the mixture comprises producing 
the mixture in ^production well, and wherein at least about 7 heat sources are disposed in 
the formatioi/ for each production well. 



1220. The method of claim 1 1 83, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
s/urces comprises a triangular pattern. 



[ 122 1 . The metho^f^^ffrTTsS, further comprising providing heat from three or more 
K&at^oofcesto at least a portion of the formation, wherein three or more of the heat 
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are located in the formation in a unit of heat sources, wherein the unit m heat 
sources comprises a triangular pattern, and wherein a plurality of the units ^e repeated 
over an area of the formation to form a repetitive pattern of units. 
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1222. A method of treating a hydrocarbon containing formationon situ, comprising: 
providing heat fropron^or more heat sources to at le^st a portion of the 

formation; 

allowing the^heat to traVifef^fromjhe^Jne or n>dre heat sources to a selected 
section of the formation; and 

producing a mixture from the formation^ wherein the produced mixture comprises 
condensable hydrocarbons, aird wherein lessrthan about 1 % by weight, when calculated 
on an atomic basis, of the condensable hydrocarbons is oxygen. 

1223. The methocfttfclaim 1222/wherein the one or more heat sources comprise at 
least two heat sources, and wWein superposition of heat from at least the two heat 
sources pyrolyzes at least spme hydrocarbons within the selected section of the 
formation. 



20 



1224. The metho^of claim 1222, wherein the one or more heat sources comprise 
electrical heaters: 



1225. The/method of claim 1222, wherein the one or more heat sources comprise 
surface burners. 

25 122(3. The method of claim 1222. wherein the one or more heat sources comprise 
flameless distributed combustors. 



1227. The method of£laimrT222, wherein the one or more heat sources comprise natural 
di^tributed-'Combustors. 
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< — l^S^THemethod of claim 1222, further comprising controlling apres§trre-aQd a 
temperature within at least a majority of the selected section of the formation, wherei? 
the pressure is controlled as a function of temperature, or the temperature is controlled/^ 
a function of pressure. 



1229. The mgfhod of claimlj228, therein controlling the temperatupe'comprises 
maintaining jfhe temperature ^ithin the selected sectioned thin ^^fSyroIysis temperature 
range. 

1230. The rnethod of>claim 1222, further comffrising controlling the heat such that an 
average heating rate of the selected sections less than about 1 °C per day during 
pyrolysis. 



1231. The method of claim / l 222, wherein providing heat from the one or more heat 
sources to at least the DOTtion of formation comprises: 

heating a se^cted volume (V) of the hydrocarbon containing formation from the 
one or more hear sources, wherein the formation has an average heat capacity (C v ), and 
wherein the hfeating pyrolyzes at least some hydrocarbons within the selected volume of 
the fomation; and 

/wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wh^ein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
/day. 



1232. The method ofcIairrT 
transferring heat substantially by conduction. 



/mgthe heat to transfer comprises 
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K 233 . Th e-methsd ot claim nil, wherein providing heat fromTfirrme-wjnQi^heat 
sources comprises heating the selected section such that a thermal conductivity of at leasi 
a portion of the selected section is greater than about 0.5 W/(m °C). 



1234. The method of cl^im-L222, wherein the produced mixture comprises condensable^ 
hydrocarbons havirtg^an API gravity 7 of at least about 25°. 

1235. The method of claim wherein the produced mixture comprisj^condensable 
hydrocarbon/, and wherein al^>ut 0.1 % by weight to about 15 % by Weight of the 



condensable 



hydrocarbons are 




1236. The rnethod of claim/1222, wherein the produp^d mixture comprises non- 
condensable hydrocarbon^; and wherein about 0 > K% by weight to about 15 % by weight 
of the non-condensable hydrocarbons are olefins. 

1237. The method of claim 1222. wherein the produced mixture comprises non- 
condensable hydrocarbons, wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons is L^ss than about 0. 1 5, and wherein the ratio of ethene to 
ethane is greater than abouVU.001. 

1238. The method o^claim 1222. wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

1239. The method of claim 1222, wherein the produced mixture comprises condensable 
hydrocarbons. anV wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condens^bl<hydrocarbons is oxygen. 



1 240. The method of claim 1222. wherein the producednuxTUre-eomorises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic" 
basis, of the condensable hydrocarbons is sulfur. 
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1 24-U — : FfrTmethod of claim 1222, wherein the produced nTi^ttrre-camprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the*bpndensable 
hydrocarbons coj3*prise oxygen containing compounds, and wherein the ox/gen 



containing ccmipounds q 



1242. The method of cla 



iprise phenols. 



1222, wherein the produced rm^uire comprises condensable 



hydrocart ons, and wherein greater than about 20 % bv^eight of the condensable 
hydrocarbpns are aromat/c compouffc 

1243. The Aethod acclaim 1222, whereof the produced mixture comprises condensable 
hydrocarbons, and wherein less than aoout 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

1244. The method of claim 1222, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

1245. The method of claim 1222, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



1 246. The method of claim 1 222, wherein the produced mixture comprises a non- 
cOndensable component, wherein the non-condensable component comprises hydrogen. 
25 Avherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
:ondensable component. 



1247. The method of claim 1222, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 
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1 24&— Eh^^wrthn^oTclaim 1222, wherein the producec 
and wherein the ammonia is used to produce fertilizer. 



are comprises ammonia. 
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The method of claim 1222, further comprising controlling formation conditions to 
a mixture of condensable hydrocarbons and yLi, wherein a partial pressure of H2 
he mixture is greater than abouj/0.5 bar. 



20 



1 249. The method of claim 1 222, further comprising controlling a pnessure within at 
least a majority of the selected section of the formation, wherein th/controlled pressure 
is at least af6out 2.0 absolute. 



1250. 

produc 

within 



1251. T^ie method of claim 1250, wherein/the partial pressure of H2 is measured when 
the mixture is at a produ:tion well. 

1252. The metfod-efclaim 1222^ further comprising altering a pressure within the 
formation to inhibit productiopr :>f hydrocarbons from the formation having carbon 
numbers greater than about/25. 

1253. The method 0/ claim 1222, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mixture into the formation. 




25 



1254. The method of claim 1222, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and 

heating a portion of the section with heat from hydrogenation. 



30 



[£55. The method of claim 1222, wherein the produced mixture comprises hydrogen 
^and condensable hydrocarbons, the method further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with at least a portion of the produced hydrogen. 
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l^Sfi^Ihe-ffiethnd^TcTaim 1222, wherein allowing the heat to transfenpomprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. 



10 



1257. The method of claim 1222, wherein allowing the'rieat to transfer comprises 
substantially uniformly increasing a permeability ofa majority of the selected section. 

1258. /The met! bd of claim 1222^irthep<5o^ris controlling the heat to yield greater 



than About 60 % 
Assay. 



b^weightKH condensd&e hydrocarbons, as measured by the Fischer 
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1259. The-i^iethod of clainr 1222, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for eacl/production well. 

1260. The method of claim 1222, further comprising providing heat from three or more 
heat sourcesyU) at least a portion of the formation, wherein three or more of the heat 
sources arc located in the formation in a unit of heat sources, and wherein the unit of heat 
sources/comprises a triangular pattern. 

1261 . The method of claim 1222, further comprising providing heat from three or more 
eat sources to at least a portion of the formation, wherein three or more of the heat 

Sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



1262. A method of treating a hydrocarbon containing formation in situ, comprising: 

providing heat from one or more heat sources to at least a portion of the 
tprmation: 



-allowing tho heattTTtransfer from the one or more heat sources to a selected 
section of the formation: and 
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producingjjnw^^ formation, wherein the producechpixture comprises 

condensable hydrocarbons, and wherein less than about 1 % by weight, when calculated 
on an atomic basis, of the condensable hydrocarbons is sulfur. 

1263. Tt>6 methgfalofclaim 1262, wherein the one or trfore heat sources comprise at 
least tW heat soliries, and wherein superposition of heat from at least the two heat 
sources/pyrolyzes at least some hydrocarbons within the selected section of the 




The methpd of ctetfrrf262, wherein the one or more heat sources comprise 
heater^ 

1265. ThesjiWhod of claim 1^2, wherein the one or more heat sources comprise 
surface burners. 



1266. The method of olaim 1262, wherein the one or more heat sources comprise 
flameless distributed /ombustors. 

1267. The method of claim 1262, wherein the one or more heat sources comprise natural 
distributed combustors. 

1268. TWe method of claim 1262, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 



1269. The method of claim 1268, wherein controll ing the tem j2£i^U4tfe-compnses 
mamtaiuingjhej^ section within a pyrolysis temperature 

range. 
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"he method of claim 1262, further comprising controlling the heat mtcTsuQh that 
an average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. 



m 

UJ 



1271 . The metnod of claim 1262, wherein providing heat from the ope^or more heat 
sources to at least the portion of formation comprises: 



olume (F) of the hydrocarbon c^maining formation from the 
wK&reHrtfrgrormation has an average heat capacity (C v ). and 
zes at least some hydrocarbons within the selected volume of 



h/ating a selected" 
one or more heat sources, 
wherein the heating pyrolj 
10 the formation; and 

herein heating energy/day proved to the volume is equal to or leSs than Pwr, 
wherein AvHs-edlculated by the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
15 formation. p B is formatiorybulk density, and wherein the heating rate is less than about 10 

°C/dav. 



20 



1272. The method of claim 1262, wherein allowing the heat to transfer comprises 
transferring lj/at substantially by conduction. 

1273. /The method of claim 1262, wherein providing heat from the one or more heat 
sources comprises heating the selected formation such that a thermal conductivity of at 

ast a portion of the selected section is greater than about 0.5 W/(m °C). 



25 / 1274. The method of claim 1262, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 



30 



1275. Th e mpfhnH nf Haim 1 1fO wherpin the pr oduced mixture .xom prises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 
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1276. The m^lhod-e^ctenTTT262, wherein the produced mixture comprises non- 
"condensable hydrocarbons, and wherein about 0.1 % by weight to about 15 %^by weight 
of the non-condensable hydrocarbons are olefins. 



10 



1277. The method of clakn 1262, wherein the produced mixtm^comprises non- 
condensable hydrocarbons, wherein a molar ratio of ethene to ethane in the non- 



condensable hydrocarbons 
ethane is greater than about 



s lessythan about 0.15, and \jmerein the ratio of ethene to 
.001. 



hydrocarbons, and wherein 



1278. \The method of claim 1262. wfierdlftbe produced mixture comprises condensable 



less than about 1 % by weight, when calculated on an atomic 



basis, of me condensable Mydrocarbon^is nitrogen. 
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1279. The methodTof claim 1262. wherein the produced mixture comprises condensable 
15 hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 

basis, of the condensable hydrocarbons is oxygen. 

1280. The method pi claim 1262, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 

20 hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 
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1281 . /he method of claim 1262, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 



30 



[282. The method of claim 1262, wherein the produced mixture comprises condensable 
(hydrocarbons, . and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 
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1 2gl u Jhe-meffioJo] f claim 1262, wherein the produced mitfiure comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. / 



1284. The method of claim 1262, wherein the produced mixture comprises condensable 
hydrocarbopsrandswherein about 5 % by weight tcf about 30 % by weight of the 
conden^ble hydrocarbons are cycioalkanes. 

1285. The methoVtaf claim 126^ wherein the^roduced mixture comprises a non- 
cond( nsable component, wherein the non-condensable component comprises hydrogen, 
wherdin the hydro&n is greater than aboift 10 % by volume of the non-condensable 
component, and whWein the hydrogeryis less than about 80 % by volume of the non- 
condensable component. 

1286. The method of claim L/62, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

1287. The method exclaim 1262, wherein the produced mixture comprises ammonia, 
and wherein the arornonia is used to produce fertilizer. 

1288. The method of claim 1262, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at leasyabout 2.0 bar absolute. 

1289/ The method of claim 1262, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H 2 , wherein a partial pressure of H 2 
within the mixture is greater than about 0.5 bar. 



1290. Tfe unethod of claim 12j 
the mixture is at a production well. 



sure ofTTTis measured when 
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1291. The method of claim 1 262, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon, 
numbers greater than about 25. 



1292. The 
recirculat 



129: 




1262, wherein controlling fomation^eonditions comprises 
ogen from the mixture into the^formation. 



The method of cl^irq 1262, further co^nsiflg: 

providing hydrogfen (H^^te-thelieated s^aion to hydrogenate hydrocarbons 
within the section; and 

he\ting a portion of the section wifh heat from hydrogenation. 

1294. The metfr©4of claim 1262ywherein the produced mixture comprises hydrogen 
and condensable hydrocarbonsytfie method further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with at least a portion of the produced hydrogen. 



1295. The method of claim 1262, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. 

1 296. The method of claim 1 262, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

1297. /The method of claim 1262, further comprising controlling the heat to yield greater 
thanibout 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
As6ay. 

1298. The method of claim 1262, wherein producing.the mixture comprises producing 
.the mixture in a production well, and wherein at least about 7 heat sources arej iisposed in 

theT&rmHTl^inoreach production well. 
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1299. The method of claim 1262. further comprising providing heat from three or more 
heat sources to at leasts 
so 



fieTormation, wherein three or more of theyheat 
■afelocated in the formation in a unit of heat sources, and wherein tfye unit of heat 
sources comprises a triangular pattern. 
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1300. Th^rnethoH of claim 1262. further comprising providing'neat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
source/ are located in the formation in a unit of heat sources, wherein the unit of heat 
ris^s a triangular pattern, and wherein/a plurality of the units are repeated 



sources compn; 
oven an area of t 



130 



ie formation^ form a repetitive pattern of units. 



I . A methon of treating a hydrocarbon containing formation in situ, comprising: 
raising f temperature of a firsl'section of the formation with one or more heat 
sourc&s to a ifrst pyrolysis temperature; 

heating the first sectim/to an upper pyrolysis temperature, wherein heat is 
supplied to the first sectioi/at a rate configured to inhibit olefin production; 

producing a first nixture from the formation, wherein the first mixture comprises 
condensable hydrocarbons and Hi; 

creating / second mixture from the first mixture, wherein the second mixture 
comprises a higher concentration of H2 than the first mixture; 

racing a temperature of a second section of the formation with one or more heat 
sources to a second pyrolysis temperature; 

providing a portion of the second mixture to the second section; 
heating the second section to an upper pyrolysis temperature, wherein heat is 
supplied to the second section at a rate configured to inhibit olefin production; and_ 
producing a third mixturgJxofiHfte second section. 



30 



1302. The method of claim 1301, wherein creating the second mixture comprises 
removing condensable hydrocarbons from the first mixture. 
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l303._l]iejn£tbednTfT^ 130L wherein creating 
removing water from the first mixture. 



ixture comprises 



1304. The method of claim 1301, wherein creating the second mixture comprises 



removing carbon dioxide from the first mixture. 



10 



□ 



20 



1305. Themett 
about 270 °Cj 



4aim 130L wherein the first pyrolysis temperature is greater than 



1306. The 
than about 2 



nethod of claim 
°C. 



270 ( 



1307. The n\ethod of claim 
°C. 



•I. wherein the second pyrolysis temperature is greater 



13()t>wher6in the upper pyrolysis temperature is about 500 



1308. The methodic laijA 1301, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the first or second selected section 
of the formation. 

1309. The method of claiq/1301, wherein the one or more heat sources comprise 
electrical heaters. 



1310. The methj*u of claim 1301, wherein the one or more heat sources comprise 
25 surface burner^ 

1311. Tne method of claim 1301 ; wherein the one or more heat sources comprise 
flameLess distributed combustors. 



30 1 3 112. The method of claim 1301, wherein the one or more heat sources comprise natural 
distributed combustors. 
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od of claim 1301, further comprising controlling a pressure and a 



temperature within at least a majority of the first section and the second section of the 
formation, wherein the-pfessure is controlled as a function of temperature, or the 



second sect 
than about 



ons such that an 



temperature is controlled ask function of pressure. 



1314. The method of claim 1 30\fiirther comprising controlling the heat to the first and 



average heafingrate opthe first and second sections is less 




°C per day during pyrolysis. 

&im 1301, wherein heating the first and the second sections 



1315. The: 
comprises: 

heating a selected volume J^) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ). and 
wherein the heating pyrolyz^ at least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating^energy/day provided to the volume is equal to or less than Pwr. 
wherein Pwr is calcinated by the equation: 
Pwr = h*V*C v *p 8 

whereiry^W is the heating energy/day, h is an average heating rate of the 
formation, p/is formation bulk density, and wherein the heating rate is less than about 10 
°C/dav. 



1316yThe method of claim 1301, wherein heating the first and second sections 
comprises transferring heat substantially by conduction. 



p 1 7. The method of claim 1301, wherein heating the first and second sections 
Comprises heating the first and second sectionsju£hJhat-a4heiiiidl conductivity of at least 
a port ion of theii i^t-aRd-^gconJsections is greater than about 0.5 W/(m °C). 
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1 1 1 R Tl^ metho il r i f nlnim 1101- wherein tho -firsLor thirdmixture comprises 
condensable hydrocarbons having an API gravity of at least about 25°. 

1319. The method of claim 1301, wherein the first or third mixture comprises 
condensable hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weigl; 
of the condensable hydrocarbons are olefins. 



15 



20 



1 320. The method of claim 
condensable hydrocarbons, an 
condensable hydrocarbons ran 



i:soi 



1321. The 
condensabl 




hydrocarbons, 



wherein the first or third mixture comffrises non- 
herein a molar ratio of ethene to e^tfane in the non- 
about 0.001 tp^bout 0J 



method of claim lbOL wherein the first or^hird mixture comprises 



d wherein less than about 1 % by weight, when calculated 



on an atomic\basis, of the condensable hydrocproons is nitrogen. 

1322. The method of claim 1301, whefein the first or third mixture comprises 
condensable hydrocarbons, and wherein less than about 1 % by weight, when calculated 
on an atomic basis, of the condensable hydrocarbons is oxygen. 

1323. The method of claim 1301, wherein the first or third mixture comprises 
condensable hydrocarbons, and wherein less than about 1 % by weight, when calculated 
on an atomic basis/of the condensable hydrocarbons is sulfur. 



1324. The/method of claim 1301, wherein the first or third mixture comprises 

25 condens^ole hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons comprise oxygen containing compounds, and wherein the 
oxygen containing compounds comprise phenols. 

1325. The method of claim 1301, wherein the first or third mixture comprises 
rrm ^nc:amp nynmrarnons. and wherein great er than about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 
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condensable hydrocarbons, and wherein less than about 5 % by wefglu of the 
condensable hydrocarbons comprises multi-ring aromatics with more tnan two rings. 



1327. Themethpd-ofcl 
condensable h^drocarbor 
condensable/nydrocarbor s 



4im r§01 , wherein the first or third nature comprises 
and vyherein less than about % by weight of the 
asphaltenes. 



1328. The method of /laim 1301, whereirytne first or third mixture comprises 
condensable hydrocarbons, and whereabout 5 % by weight to about 30 % by weight of 
the condensable hydrocarbons are cyeloalkanes. 

1329. The method of claim /30 1 , wherein the first or third mixture comprises a non- 
condensable component, ahd wherein the non-condensable component comprises 
hydrogen, and wherein/the hydrogen is greater than about 10 % by volume of the non- 
condensable component and wherein the hydrogen is less than about 80 % by volume of 
the non-condensable component. 

1330. The nfethod of claim 1301, wherein the first or third mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 



1331. /he method of claim 1301, wherein the first or third mixture comprises ammonia, 
and whferein the ammonia is used to produce fertilizer. 




1332. TheT nethod oftlaimT 30 1 , further comprising controlling a pressure within at 
least a majority of the first or second sections of the formation, wherein the controlled 
pressure is at least about 2.0 bar absolute. 



463 



Conley, Rose & Tayon. P.C. 



1333. The method of claim 1301, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocartxmsliMi^^^ pressure of H: 

within the mixture is greater than about 0.5 bar. 



1334. The method of cjaim4433, wherein the partial pressure of H2 within a 
measured when th^mixture is at a^roduction well 



1335. The 
formation to 




mixt 



is 



ler comprising altering a pj^ssure within the 
\tion of hydrocarbons from the forafation having carbon 



numbers greater than about ^5. 

1336. The method of claim nOlTniitftercompnsing: 

providing hydrogen (H2) to the fir^or second section to hydrogenate 
hydrocarbons withirrtfie first or second section; and 

heating a portion of the fipgf or second section with heat from hydrogenation. 



1337. The method of claim 1301, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenamig a portion of the produced condensable hydrocarbons with at least a 
portion of the produced hydrogen. 

1338. TKe method of claim 1301, further comprising increasing a permeability of a 
majority of the first or second section to greater than about 100 millidarcy. 

1339. The method of claim 1301, further comprising substantially uniformly increasing 
a permeability of a majority of the first or second section. 



1340. TH^metho d_of claim 1301, wh erein the heating is controlled to yield greater than 
about 60 % by weight of condensable hydrocarbons, as measured byihe4 : tseh©^Assay. 
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1341* I he method of claim 1301, wherein producing the tirstlJrrhnThfH^ 
producing the first or third mixture in a production well, and wherein at least about 7 heS 
sources are disposed in the formation for each production well. 
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1342. The method of cl^im-43,01, further comprising providing heat from ihxptox more 
heat sources to at lea^t a portion oMie formation, wherein three or moreen the heat 
sources are located in the formation in a unit of heat sources, and \)dlerein the unit of heat 
sources comprises a triangular pattern. 



1343. The method of claim 1 
heat sources tQ at least a portidn 
sources are located in the form 
sources comprises a triangular 
over an area of tne formation 



50\ further compri^mg'providing heat from three or more 

of tlie^orniatronywherein three or more of the heat 
ation in a unit eTf heat sources, wherein the unit of heat 
pattern, anef wherein a plurality of the units are repeated 
o form sl\ repetitive pattern of units. 



1344. A method of treating a hydrocarbon containing formation in situ, comprising: 

providing heat from g^e or more heat sources to at least a portion of the 
formation; 

allowing the heaf to transfer from the one or more heat sources to a selected 
section of the forma^on; 

producing/a mixture from the formation; and 

hydrog^nating a portion of the produced mixture with H2 produced from the 
formation. 



25 1345. /The method of claim 1344, wherein the one or more heat sources comprise at 
least iwo heat sources, and wherein superposition of heat from at least the two heat 
soi/ces pyrolyzes at least some hydrocarbons within the selected section of the 
fq/hnation. 



30 L546. The method of claim 1344, further comprising maintaining a temperature within 
the setecred^ecflon within a pyrolysis temperature range. 
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-1 147 Th&j »ethntHTfT^ 1 344. wherein the one or more heat sources cTrmf 
electrical heaters. 
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1348. The method of dairn 1344, wherein the one or more heat sourc^y^omprise 
surface burners. 



1349. Theyfhethod of claim 
flameless distributed combus 




344, wherein the one or mpre heat sources comprise 



1350. The method of claim ^344, wherein Jhe one or more heat sources comprise natural 
distributed combustors. 

135 1 . The method of claim 1344/rurther comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled a/a function of temperature, or the temperature is controlled as 
a function of pressure. 



1352. The methjgKi of claim 1344, further comprising controlling the heat such that an 
20 average heating rate of the selected section is less than about 1 °C per day during 

pyrolysis. 

1353. /The method of claim 1344, wherein providing heat from the one or more heat 
sour/es to at least the portion of formation comprises: 

25 / heating a selected volume (V) of the hydrocarbon containing formation from the 

onje or more heat sources, wherein the formation has an average heat capacity (C v ). and 
wWerein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the fofrajation: and 

wherein heating energy/day provided to the volume is equal to or less than Pwr. 
30 wherein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B 
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^^v^ho^^ rate of the 

formation p B is formation bulk density, and wherein the heating rateis""tess4han about 10 
°C/dav. 
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f claim 1344, wherein allowing the heat to transfer compri^s 
tially by conduction. 



1355. The methdtl of claim 1344, wherein providing heat from^ne one or more heat 
sources comprises locating the selected section such that a tji^rmal conductivity of at least 

portion of the selecteHysection is greater than about 0/W/(m °C). 

1356. The method c f claim 1344, wherein th^produced mixture comprises condensable 



hydrocarbons having 



an API gravity of at l£ast about 25°. 



1357. The method of claim 1 344, Wherein the produced mixture comprises condensable 
hydrocarbons, and wherein aboul/0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are/olefins. 



1358. The method of claim 1344, wherein the produced mixture comprises non- 
20 condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 



25 



1359. The method of claim 1344, wherein the produced mixture comprises condensable 
hydrocarbons, ana wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 



30 



1360. The method of claim 1344, wherein the produced mixture comprises condensable 
hydrocarbons.land wherein less than about 1 %J>yjA^ight^ on an atomic 

basis, of the corkiensable hydrc 
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J 36 1 . The mP^nH r>f r| pim 1 whnrnin thr > prnHnrpH mivty rp comprises condensable 

hydrocarbons, and wherein less than about 1 % by weight, when calculated on aiT^tomic 
basis, of the condensable hydrocarbons is sulfur. 
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1362. The meth©d"lyh>lairn 1344. wherein the produced mixtm^comprises condensable 
hydrocarbon^ wherein about 5 % by weight to about 30 %/tfy weight of the condensable 
hydrocarbons comprise oxygjn containing compounds^nd wherein the oxygen 



containing 



compounds comprise phenols. 



1363. Tha method of claim 1344, whereiryfhe produced mixture comprises condensable 
hydrocarbons, and wherein greater than/about 20 % by weight of the condensable 
hydrocarbons ai^arom^iic compounds. 

1364. The method of claim io44, wherein the produced mixture comprises condensable 
hydrocarbons, and whereir/less than about 5 % by weight of the condensable 
hydrocarbons comprise? multi-ring aromatics with more than two rings. 



Q 



1365. The methira of claim 1344, wherein the produced mixture comprises condensable 
hydrocarbons/and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 



25 



1366c The method of claim 1344, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
'condensable hydrocarbons are cycloalkanes. 

1367. The method of claim 1344, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
ronrpoTTF^^ j<> J ess than a b fMIt 80 Q/ - W irnllimn nfi4iP-n^n- 

condensable component. 
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v i^8L__Ihe-methothatTl^im 1344, wherein the produced mixtufrromprises^monia, 
and wherein greater than about 0.05 % by weight of the produced mixture i^lmmonia. 



1369. The method of claim 1344, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 
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1370. The method ofpteim\1344, further comprising controlling a pressure within at 
least a majority oLtfie selected \ection of the formatiop; wherein the controlled pressure 
is at least about i.O bar absolute. 



1371. Theme 



hod of claim 1344, further comprising controlling formation conditions to 
produce the mi^ure, wherein^ partial pressure of H2 within the mixture is greater than 
about 0.5 bar. 

1372. The method of claim 1544, wherein the partial pressure of H2 within the mixture 
is measured when the mixture is at a production well. 



20 



1373. The method/5 f claim 1344, further comprising altering a pressure within the 
formation to inMnt production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 



25 



1374. /The method of claim 1344, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and 

heating a portion of the section with heat from hydrogenation. 



1375. The method ofdaiin4^447^Eerein allowing the heat to transfer comprises 
increa§i»g^^ermeability of a majority of the selected section to greater than about 100 
millidarcv. 



30 
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137 6. The method of c laim 1344, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeafritity-e£^^ of the selected section. 

1377. The method of claim 1344, further comprising controlling the heat to yield g?5 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

1378. The method of claim 1344, wherein producing the mixture compmesproducing 
the mixture in a produc/ion well, and wherein at least about 7 heaps(5urces are disposed in 
the formation for each/production well. 

1379L The methoca of olaim 1344, further comprising providing heat from three or more 
heat \ources to at least a paction of the fomfaUon, wherein three or more of the heat 
sources^ape-t^cated in the formation infa unit of heat sources, and wherein the unit of heat 
sources comprises a triangular ppftern. 



1380. The method of ckum 1344, further comprising providing heat from three or more 
heat sources to at le#st a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over aryfrea of the formation to form a repetitive pattern of units. 

1>8 1 . A method of treating a hydrocarbon containing formation in situ, comprising: 
heating a first section of the formation; 
producing H 2 from the first section of formation; 
heating a second section of the formation; and 

recirculating a portion of the H2 from the first section into the second section of 
the formation to provide a reducing environment within the second section of the 
formation. 
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1382. The method of claim 1381, wherein hea ting the first section or heating the second 
section comprises heating with an electrical heater. 

1383. The method of claim 1381, wherein heating the first section or ^eating the second 
section comprises heating with a surface burner. 



1384. /the method onclaim 1381, wherein heating the first section or heating the second 
section comprises heating with a flameless distributed combustor. 



138:5. The method oi 



secti 



>n comprises healing with 



clafin 1381, wherein heating the first section or heating the second 



iral distributed combustor. 



1386. YThe method oflclaim 1381, further comprising controlling a pressure and a 
temperature within at/least a majority oj/me first or second section of the formation, 
wherein the pressure is controlled as/a function of temperature, or the temperature is 
controlled as a function of pressure. 



1387. The method of claim 1381, further comprising controlling the heat such that an 
average heating rate o^me first or second section is less than about 1 °C per day during 
pyrolysis. 



1388. The ntfethod of claim 1381, wherein heating the first section or heating the second 
section further comprises: 

seating a selected volume (V) of the hydrocarbon containing formation from the 
one A more heat sources, wherein the formation has an average heat capacity (C v ), and 
wnerein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
le formation; and 

wher^j jiJa^atmg'energv/dav provided to the volume is equal to or less than P\\r t 
wherein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B 
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wheftrui A<<> is Uie heating energy/day, h is an average-beating rate of the 

formation, p 8 is formation bulk density, and wherein the heating rate is less tharTaboyt 10 

°C/day. 



1389. The meth^dnrf^laim 1381, wherein heating the first section or heatim 
section compfises transferring heat substantially by conduction. 
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1390. 
section cc 
portion 



method of $\aim 1381, wherein heating the firsrsection or heating the second 
mprises heatiihg'fche formation such that a thejznal conductivity of at least a 
oftthe first or second sfeqtion is greater thar>4bout 0.5 W/(m °C). 

1391 . The\nethod of c^laim 1381, furthet^omprising producing a mixture from the 
second sectioi^whereifi the producecLmixture comprises condensable hydrocarbons 
having an API gravity of at least ajafout 25°. 

1 392. The method of clairr/l 38 1 , further comprising producing a mixture from the 
second section, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein about 0.1 % b/ weight to about 15 % by weight of the condensable hydrocarbons 
are olefins. 

1393. The method of claim 1381, further comprising producing a mixture from the 
second sectiorf, wherein the produced mixture comprises non-condensable hydrocarbons, 
and wherein a molar ratio of ethene to ethane in the non-condensable hydrocarbons 
ranges from about 0.001 to about 0.15. 

1394. The method of claim 1381, further comprising producing a mixture from the 
second section, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein lessthar i ab o ut 1 % bv f re ight, when calculated on an atomic basis, ol the 
condensable hydrocarbons is nitrogen. 
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\ <lq< Thf mpfhH of claim 1181 f u rther rninj Wiin^ a mixture from the 

Second section, wherein the produced mixture compriseTco^ and 
wherein less than about If&Jgv weight when calculated on an atomic basis, of the 
condensable hvdrojs^rbons is oxygen. 
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1 396. The method of claim >l 38 1 , further comprising producing a mixture from the 
second sec/ion, wherein the produced mixture comprises condensable hydrocarbons, and 



wherein 1 



ess than about 1 % by 



condensable hydrocarbons is sil 



/eight, when calculated on an atomic basis, of the 



1397. The method of claim U8 1 , furth£bCQmprisi^^ nixture from the 
second section, wherein the produced mixture comprises cotl3ensable hydrocarbons, and 
wherein ab<\it 5 % by weight to about 30 % by weighj^f the condensable hydrocarbons 
comprise oxyg^iv^ontaipifig compounds, and wljgfein the oxygen containing compounds 
comprise phenols. 



m 
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1398. The method of claim 138 1 Jftrther comprising producing a mixture from the 
second section, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein greater than aboup^O % by weight of the condensable hydrocarbons are aromatic 
compounds. 



25 



1399. The method of claim 1381, further comprising producing a mixture from the 
second section, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein Less than about 5 % by weight of the condensable hydrocarbons comprises multi- 
rins aromatics with more than two rines. 



1 400. The method of claim 1381, further comprising producing a mixture from the 
secoKd section, wherein the produced mixture comprises condensable hydrocarbons, and 



wherein less than about 0.3 % by weight of the condensable Hydrocarbons are 
asphaltenes. 
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U01 Thp mpt ^H o f rhirn P81 , furt he r ^mpri s ing jn Kjnrii^ a mixture from the 
second section, wherein the produced mixture comprises condensablehy3roeaj£ons ? and 
wherein about 5 % by weight to about 30 % by weight of the condensable hydrocarbons 
are cvcloalkanes. 
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1402. The method o 
second section, vv 

wherein the non-condensable comp 
greater than about 10 % by volume 



10 hydrogen is less 



381, further comprising producing a mixture from the 
rein the produced mixture comprises a non-condens^frle component, 
ent comprises hydrogen, wherein the hydrogen is 
e non-condensable cafliponent, and wherein the 
volume of the non-condensable component. 



1403. The met 
second section, wtarein 
than about 0.05 % b 



than about 80 % b\ 



d of claim 1381 



narther comprising producing a mixture from the 
the produced mixture comprises ammonia, and wherein greater 
nght ojAhe prodtfced mixture is ammonia. 



1404. The method of claim 1 38 V further comprising producing a mixture from the 
second section, wherein the pr^Kluced mixture comprises ammonia, and wherein the 
ammonia is used to produce^ fertilizer. 



M> 20 1405. The method of claim 1381, further comprising controlling a pressure within at 
least a majority of me first or second section of the formation, wherein the controlled 
pressure is at least about 2.0 bar absolute. 

1406. The method of claim 1381, further comprising controlling formation conditions to 
25 produce a/mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 

within tl/e mixture is greater than about 0.5 bar. 

1407. \The method of clau3a4405Twherein the partial pressure of H? within a mixture is 
measured when the mixture is at a production well. 



30 
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140 8 , TheH i iahud uf claim 1381, luiihei comprb rng-altej^ within the 

formation to inhibit production of hydrocarbons from the formation havirtg^aibon 
numbers greater than about 25. 
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1 409. The method of claim 1 381, further comprising: 

providing^h^rogen (H2) to the second section to hydrogenate hydrocarbons 
within the secrfon; and 

heatmg a portion ofYthk second section with heat from hydrogenation. 



10 1410. Th£ method of claim 1 3M , further comprising: 

ucing hydrogen and < xmfeqsa Me hydro carbons from the formation; and 
hydfogenating a portion cf the produced condensable hydroc^foons with at least a 
portion of theVroduced hydroge 

15 1411. The method ofclaim 1381, wherein heating tj^iirst section or heating the second 
section comprises increasing a permeability of a/majority of the first or second section, 
respectively, to greater than about 100 miltidarcy. 

1412. The method of claim 138l<wherein heating the first section or heating the second 
20 section comprises substantially uniformly increasing a permeability of a majority of the 
first or second section, respectively. 



1413. The metjaod of claim 1381, further comprises controlling the heating of the first 
section or cpmrolling the heat of the second section to yield greater than about 60 % by 
weight ofcondensable hydrocarbons, as measured by the Fischer Assay. 



14/14. The method ofclaim 1381, further comprising producing a mixture from the 
formation in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each 
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1 4 1 5 Thf merb^ " f Hw « i Tfti r in thrr rnmpri n in n pmyi^inojipptt from three or more 
heat sources to at least a portion of the formation, wherein three or moreofth^heat 
sources are located in the formation in a unit of heat sources, and wherein the unit b( heat 
sources compnstfsa triangular^pattern. 



n 

OB 



1416. "Fhe method of claim 1381 } anther comprising providing heat from thptfe or more 
heat sources to at least a ponion of the formation, wherein three or mor^m the heat 
sources are located in the formation in a unit of heat sources, whepein the unit of heat 
sources comprises a triangulan pattern, and whereip^^luralky'of the units are repeated 

10 over anWea of the formation to formaTepefitive patterp'of units. 

1417. A m^hod of treating atfiydrocarbon cpmaining formation in situ, comprising: 
providingsheat fromyne or more ^eat sources to at least a portion of the 

formation; 

15 allowing the heat to transfer from the one or more heat sources to a selected 

section of the formation; 

producing a mixtuz£ from the formation; and 

controlling foramtion conditions such that the mixture produced from the 
formation comprise/ condensable hydrocarbons including H2, wherein the partial 
20 pressure of H? within the mixture is greater than about 0.5 bar. 



1418. Theymethod of claim 1417, wherein the one or more heat sources comprise at 
least two >neat sources, and wherein superposition of heat from at least the two heat 
sourceypyrolyzes at least some hydrocarbons within the selected section of the 
forma/tion. 



14J9. The method of claim 1417, wherein controUingJonnatia^ 
maintaining a temperatuf£JA4thn^ section within a pyrolysis temperature 

range. 
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4-4^1). Ihe method of claim 14 17, whereltrthe 
electrical heaters. 



lQreheat sources comprise 



£ 
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1421 . The method of claim 1417, wherein the one or more heat sources comprise 
surface burners. 

1422. The method of claim 1417^herein the one or more heat sources comprise 
flameless distributed connbustors. 




10 1423. the method of cl 
distributed combustors 



the one^f more hj^t sources comprise natural 



1424. The method of cla m 1417, further comprising controlling a pressure and a 
temperaturfe within at Iea£t a majority o^the selected section of the formation, wherein 
the pressure is^cialroHed as a function of temperature, or the temperature is controlled as 
a function of pressure. 



O 
I- 



20 



1425. The method of claim 1417, further comprising controlling the heat such that an 
average heating rat^of the selected section is less than about 1 °C per day during 
pyrolysis. 



1426. Tfee method of claim 1417, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
25 /nQ or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is ca lculated by the equation: 
Pwr = h*V*C v *p B 
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wherein PwrisJhe- k o uiing cueigy/day, // i 3 -ftfl-a*grage heating rate of the 
TatTon, p 8 is formation bulk density, and wherein the heating rateis4ess than about 10 

°C/dav. 
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1427. The method of claim 1417, wherein allowing the heat to transj^f comprises 
transfemng^aTsubi^ti^lly by conduction. 



sour 




pes comprises heatin 




1428/ The method of claim 1417, wherein providing he^r from the one or more heat 



a portion of the selected s xtion is greater than about 0.5 W/(m d C). 




1429V The method . 
hydrocarbons he 



ion such that a thermal conductivity of at least 



im 1417, wherein the produced mixture comprises condensable 
'API gravity ofiat least about 25°. 



1430. The method of claim 1417; wherein the produced mixture comprises condensable 
hydrocarbons, and wherein ab^ut 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons ^fre olefins. 



143 1. The method of claim 1417, wherein the produced mixture comprises non- 
20 condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 



25 



1432. The method of claim 1417, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 



1433. xhe method of claim 1417, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 
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1 434. Tji ejagthcMj-efctat 1417, wherein the produced mixtare-eesipiises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated or^an atomic 
basis, of the condensable hydrocarbons is sulfur. 



Li 
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1435/The method of claim 1417. wherein the produced mixture comprises condensable 
hWrocarbons, wherein about ^ % by weight to ^abpuf 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing^ompounds, and/wherein the oxygen 
containing compounds coroprise j^hertols 



10 1 436. The method of claim 1417, wherein the/produced mixture comprises condensable 
hydrocarbons, and wherein greater than a^dut 20 % by weight of the condensable 
hydroc&rbetfs are aromatic compounds/ 

1437. The method of claim 1447, wherein the produced mixture comprises condensable 
15 hydrocarbons, and wherein/less than about 5 % by weight of the condensable 
hydrocarbons comprises'multi-ring aromatics with more than two rings. 



m 
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1438. The method of claim 1417, wherein the produced mixture comprises condensable 
hydrocarbons.ydnd wherein less than about 0.3 % by weight of the condensable 
hydrocarbonfs are asphaltenes. 



25 



1439. /The method of claim 1417, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

1440. The method of claim 1417. wherein the produced mixture comgjises^lion- 
conder^able component, wherein the non-condensaWe-cr?fnponent comprises hydrogen, 
wherein the hy3rogen is greaterfhan about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condeqsable component. 
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he method of claim 1417, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 



1442. The method of claim 1417, wherein the produced njixture comprises ammonia, 
and wherein-the ammonia is used to produce fertilizer. 



The method ol\claim 1417, further comprising controlling a pressure within at 
"the selected section of the fo/mation, wherein the controlled pressure 



st a majority o^ 
at least about 2. 



)ar absolute. 



14W4. The method of claim 1417, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greatei/than about 25. 



1445. The method of clahn 1417, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mixture into the formation. 

1446. The methocr of claim 1417, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and 

hearfng a portion of the section with heat from hydrogenation. 

1447. /The method of claim 1417, further comprising: 
producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least 

portion of the produced hydrogen. 



'1448. The method of claim 1417, wherein allowing the heartojxansTer comprises 
increasing a permeability of a majoritj^jhe-sefectedsection to greater than about 100 
millidarcv. 
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li43r---TheTTiethocl ot claim 14 i /', whereirrarHmv4figahgJieat to transfer comprises 
substantially uniformly increasing a permeability of a majority of tKe^ekcted section. 



1450. The method of claim 1417, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 



herein producing the mixture comprises Deducing 
wherein at least about 7 heat sourc^are disposed in 




417rfufihercomprising providing heat from three or more 
arces to at least a portibn of the formation, wherein three or more of the heat 
sources We located in the formation in a unit of heaj/sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



1453. The method of claim 1417, further^comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formationin a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

1454. The method of claim 1417, wherein the partial pressure of H2 within the mixture 
is measured when tho4nixture is at a production well. 



1455. A method of treating a hydrocarbon containing formation in situ, comprising: 

providing heat from one or more heat sources to at least a portion of the 
formation* 

allowing the heat to transfer from thejiae-eF-niCfe"Eeat sources to a selected 
section of me format ior 
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maintainins nnrp^nnrp orthe^rHmfM^frrhnn nl^nv^nrTnosph^ri^ pressure to 
^ — 

increase a partial pressure of H : , as compared to the partial pressure oTff>aiatmospheric 
pressure, in at least a majority of the selected section; and 

producing a nature frorh the formation, wherein the produced mixture ^6mprises 
condensable hydrocarbons having an API gravity of at least about 25°. 



1456. The me 



Lod of claim 1455, 



therein the one or more heaLsources comprise at 
least two heat sburces, and whe/ein superposition of heat from at least the two heat 
sources pyrolyz^s at least sonj6 hydrocarbofl^-wthinjke selected section of the 
formation. 



1457. The method of claim 1455, further comprising maintaining a temperature within 
the selected section within a pyroly?fs temperature range. 

1458. The method of clainyl455, wherein the one or more heat sources comprise 
electrical heaters. 

1459. The metho^Kof claim 1455, wherein the one or more heat sources comprise 
surface burnersy 

1460. The method of claim 1455, wherein the one or more heat sources comprise 
flamele^s distributed combustors. 

14ol . The method of claim 1455, wherein the one or more heat sources comprise natural 
iistributed combustors. 



The method of claim 1455, further comprising controlling the pressure and a 



temperature within at least a majority of the selected section Of the fuiination, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 
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^463. The method of claim 1455. further comprising controlling the heat such that an 
average heating rate of the selected section is lessthan^bDtiM^Qper day during 
pyrolysis. 

1464. The method of claim 1455. wherein providing heat from the one or more heat * 
sources to at least the^pettiofToCTormation comprises: / 

heating a^elected volumem of the hydrocarbon containing formation frorp'fhe 
one or more beat sources, wherein the formation has an average heat capacity^C v ), and 
wherein theMieating pyrolyzesnt least some hydrocarbons within the se|je<5ted volume of 
the formation; and / \ ' 

wherein heating energy/day ptovidedno the volume is^equal to or less than Pwr, 
wherein Ftwr is calculated by the equation: 

= h*v*c v * P y / 

whensm Pwripihe heating energy/d^f h is an average heating rate of the 
formation, p B is formation bulk density/dnd wherein the heating rate is less than about 10 
°C/day. / 

1465. The method of claim 1455, wherein allowing the heat to transfer comprises 
transferring heat subsmtially by conduction. 

1466. The method of claim 1455, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

1467. The method of claim 1455, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

146^>^Hiemethod of claim 1455, wherein the produced mixture comprises non- 
condensable hydrocart)ons7arTd^ of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 
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mixi 

hydrocarbons, and wherein less than about 1 % by weight, when calculated orT 
basis, of the condensable hydrocarbons is nitrogen. 



.atomic 



1470. The method af<flaim 145>^wherein the produced mixture comprises condensable 
hydrocarbons, anjfwherein less than about 1 % by weight, when calculated or^m atomic 
basis, of the condensable hydrocarbons is oxygen. 

1471. The/method of claim\l455, wherein the produced mixture comprises condensable 
hydrocarbons, and whereiri less than about 1 % by weig)>t; when calculated on an atomic 
basis, of t|ie condensableyTiydroc^bons is sulfur. 

1472. The N ftt£thod / of claim 1455, whereyrthe produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by Weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

1473. The method of claim 1455, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are/aromatic compounds. 

1474. The method of claim 1455, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 



1476. The method of claim 1455, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than aboutJXjJ^Lb}^ condensable 
hydrocb^bons-are-as 



les. 



484 



ConIey ; Rose & Tayon. P.C. 



^-H-Ttfr^l he method of claim 1455, wheremTKepTCRiTieedj^ comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight-eiihe 
condensable hydrocarbons are cycloalkanes. 



10 



1477. The method of claim 145\ wherein the produced mixture comprises a non- 
condensable component, wherein tnfe non-condensable component comprises hydroge^ 
wherein pe hydrogen is greatenthan about 10 % by volume of the non-condensable/ 
component, and wherein the hydipgen is less than about 80 % by volume of th^/fion- 
condensable component. 



1478. The method of claim 14$ 5, wherein the produced mixturejcomprises ammonia, 
and wherein greater than abouyO.05 % by weight of the proceed mixture is ammonia. 

1479. The method of claim/1455, wherein the produced mixture comprises ammonia, 
and wherein\the ammonia is used to produce fertilizer. 



fy 
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1480. The method of claim 1455, further comprising controlling the pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolu^ 

148 1 . The method otdaim 1455, further comprising increasing the pressure of the 
selected section, tc/an upper limit of about 21 bar absolute, to increase an amount of non- 
condensable hydrocarbons produced from the formation. 



25 1482. 2tie method of claim 1455, further comprising decreasing pressure of the selected 
secticm, to a lower limit of about atmospheric pressure, to increase an amount of 
conrciensable hydrocarbons produced from the formation. 

l483. The method of claim 1455, wherein the partial pressure comprises a partial 
30 pressttreLj)ased on properties measured at a production well. 
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448 4. Thc ~method of claim 14:>3, further cuiiipiisin g^kecuigalie^pressure within the 
formation to inhibit production of hydrocarbons from the formation having^carbon 
numbers greater thaa#bout25. 



1485. Th</mfcthod of c 
by recirculating a portki 



am 1455. further comprising controllirfg formation conditions 
of hydrogen from the mixture intc/the formation. 



1486. /TM method of/chaim 1455 ; Jartli^omprismg: 



providing hyelroger 



le heated se<5tion to hydrogenate hydrocarbons 



1 0 within \he $ectiom/and 

fte&tihf^aportion of the section with heat from hydrogenation. 



1487. The method of claim 1455<rurther comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a pomon of the produced condensable hydrocarbons with at least a 

portion of the produced l^ydrogen. 



nr 
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1488. The methocf of claim 1455, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. 



1489. Tne method of claim 1455, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

(90. The method of claim 1455, further comprising controlling the heat to yield greater 
'than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 



1491. The method of claim 1455, w herein pro ducing the mixture comprises producing 
te-mixture i4V^?foHua[orrvvell ; andwherein ^UeasTabour7TTeaUsQurces are disposed in 
the formation for each production well. 
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14Q7 , Tluz-n^brrfrTTT :laim 1455. further comprising providing hemnrom^fcrgeor more 
heat sources to at least a portion of the formation, wherein three or more of the hj 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



4= 
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1493. /he method of claimy455, further comprising providing heat from three or more 
heat/ources to at lefast a portion of the formation, wher^m three or more of the heat 
soi/rces are located In the formation in a unit of hea^sources, wherein the unit of heat 
10 sources comprises p triangular pattern, and wherein a plurality of the units are repeated 
cfver an area of th^ formationT^-fiorm a repetitive pattern of units. 

1^94. A methpd of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from ono^or more heat sources to at least a portion of the 
15 formation; 

allowing the heafto transfer from the one or more heat sources to a selected 
section of the formation; 

providingflL to the formation to produce a reducing environment in at least some 
of the formation; 
20 prerclucing a mixture from the formation. 



25 



1495\ The method of claim 1494, wherein the one or more heat sources comprise at 

1st two heat sources, and wherein superposition of heat from at least the two heat 
/sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 



1496. The method of claim 1494, further comprising maintaining a temperature within 
the selected section within a pyroiysis temperature range. 



30 1 497. The method of claim 1 494, further compri^ng^epaFating^gortion of hydrogen 
within the mixture and recirculating the portion into the formation. 
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irmore heat sources comprise 



1499. The method of claim 1494, wherein the one or more heat sources 
surface burners. 



comprise 
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150O/ The method of claim 1494, wherein the one or more heat scytfces comprise 
flapeless distributed coimbustors. 

1501. The method of clah^3^494, whereinjjo^ne^ more heat sources comprise natural 
d; stributed combustors. 

1 50^. The methoa of claim 1494, fpnher comprising controlling a pressure and a 
temperJtureovifhin at least a majority of the selected section of the formation, wherein 
the pressure is controlled as^ function of temperature, or the temperature is controlled as 
a function of pressure. 

1503. The methpu of claim 1494, further comprising controlling the heat such that an 
average heatipg rate of the selected section is less than about 1 °C per day during 
pyrolysis. 



25 



1 50 f. The method of claim 1494, wherein providing heat from the one or more heat 
so/irces to at least the portion of formation comprises: 

I* heating a selected volume (V) of the hydrocarbon containing formation from the 
6ne or more heat sources, wherein the formation has an average heat capacity (C v ) ? and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
tfie formation; and 

\^herein heating e nergy/day provide d to the volume is equal to or less than Pwr, 
wherein- jPht is calculated by the equation: 
Put = h*V*C v *p B 
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wherein Pwr is the heating energy/day, h is an average heating rate of the 



formation, p B is formation bulk densrtyr; 
°C/dav. 



\dierein the heating rate is less than about 1 0 



1505. The method of claim 1494 } wherein allowing the heat to transfer comprised 
transferring heat substantially by conduction. 

1506. The mahod of claim 1494\ wherein providing heat from the one or more heat 
sources con/prises heating the selected section such that a thermal conductivity of aneast 



a portion o 



the selected sectioTi\s greater than about 0.5 W/(m °C). 



1507. Theunethod of claim 1494, wherein the produced mixtupexomprises condensable 
hydrocarbonkhaving an gravity of at least about 25? 

1508. The method of claim 1494, wherein^Ke produced mixture comprises condensable 
hydrocarbons, and wherein about Q.LKby weight to about 15 % by weight of the 
condensable hydrocarbons are oJ^tins. 

1509. The method afxlaim 1494, wherein the produced mixture comprises non- 
condensable hydjxfcarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

15 10. /The method of claim 1494, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
hdsis. of the condensable hydrocarbons is nitrogen. 



1511. The method of claim 1494, wherein the produced mixture comprises condensable 
[\ hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
jasis. oftbe-Gondensable hydrocarbons is oxygen. 
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_J^+5-: — TI i h hie i lin H nPdaim wh o -Pft ia- tbp p rnHnreH mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calcu^ate3^f^ar^atc^nic 
basis, of the condensable hydrocarbons is sulfur. 

1513. The method o^etaim 1494. wherein the produced mixture comprises condensable 



hydrocarbons, wherein about 5 % by 
hydrocarbons comprise oxygen contai 
containing compounds comprise phen6l 



ight to about 30 % by weight of the condensable 
dng compounds, and wherein the oxygen 



hydrocarbons 



1514. The method of claim 1494 } wherein the prC 



lixtuvQ comprises condensable 



and wherein greater than about 20 % by weight of the condensable 



hydrocarbons We aromatic compounds. 

1515. The method of claim 1494, wherein th^produced mixture comprises condensable 
hydrocarbons, and wherein less than abouto % by weight of the condensable 
hydrocarbons comprises multi-ring aptfmatics with more than two rings. 

1516. The method of claim l494 } wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asnKaltenes. 

1517. The method of claim 1494. wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



! 1 8. The method of claim 1494, wherein the produced mixture comprises a non- 
:ondensable component, wherein the non-condensable component comprises hydrogen, 
vherein the hydrogen is greater than about 10 % by volume of the non-condensable 
compo nent, and wherein the hydrogen is less than about 80 % hy -vahnffe of the non- 
condensable component. 
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~lMy. I he method of claim 1494, wherein the^fDtoced^ru^aure compnses ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixtureTs-animonia. 



1520. The method of clai]#-W94>Ayherein the produced mixture comprises ammonia, 
and wherein the ammpfiia is used to produce fertilizer. 

1521. The metlrod of claim 1494j further comprising controlling a pressure within at 



least a majority of the selected s/qtion o 
is at least about 2.0 bar absolu 



the formation, wherein the controlled n^ssure 



1 522. The method of clpfm 1494, further comprising controlling formation conditions to 
produce the mixture, wherein a partial pressure of H2 \jamin the mixture is greater than 
about 0.5 bar. 

1523. The method of claim 1494, wherein the partial pressure of H2 within the mixture 
is measured when the mixture is at^a production well. 

1524. The method of claim 1494, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

1525. Theiriethod of claim 1494, wherein providing hydrogen (H2) to the formation 
further comprises: 

wdrogenating hydrocarbons within the section; and 
heating a portion of the section with heat from hydrogenation. 



1 52^. The method of claim 1494, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
nVebog enating a portion of the produced c ondensable hydrocarbons with at least a 
portion of the produced hydrogen. 
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1527. ^F farmcthoc} of claim 1 1 91 \vh e rcin -ailQMdngjheheat to transfer comprises 
increasing a permeability of a majority of the selected section to greateTthan^bout 100 
millidarcy. 

1528. The method of claim 1494, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 



10 



1529. The method of 
than about 60 % by y 
Assay. 



further comprising controlling the heat to yield g: 
weight of condensable hydrocarbons, as measured by the Fis^h^r 
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1530. The method of claim 14^4. ^herein producing the mixtare comprises producing 
the mixture inl a production w^lL and wfrefdtt-arieast abojjfV heat sources are disposed in 
the formation tpr each proch/ction well. 

1531. The method of claim 1494, further ^mprising providing heat from three or more 
heat sources to at least a portion of the/formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangulappattern. 

1532. The method afxlaim 1494, further comprising providing heat from three or more 
heat sources to at l^ast a portion of the formation, wherein three or more of the heat 
sources are loomed in the formation in a unit of heat sources, wherein the unit of heat 
sources con^prises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 
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1533[ A method of treating a hydrocarbon containing formation in situ, comprising: 

providing heat from one or more heat sources to at least a portion of the 
formation: 

allowing the heat to transfer from the one or more hHTsmrrces4d-a.S£kcted_ 
section of the formation: 
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providing H: tn thf> ^l^tpH <^rtinn tp h ydrogenate hyd rocarbons within the 
selected section and to heat a portion of the section with heat from thehy3rSgeqation; 
and 

controlling heating of the selected section by controlling amounj^of H2 provided 
to the selected section. 
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1534. The method of claim 1533, wherein the one or more h^at sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyn^zes at lea^| styne hydrocarbons within tlje selected section of the 
formation 
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1 535. uhe method or claim 1 5337 further coinprising maintaining a temperature within 
the selectbdsectjpn within a pyrolysis temperature range. 

1536. The method of claim 1533, v/nerein the one or more heat sources comprise 
electrical heaters. 

1537. The method of claiga 1533, wherein the one or more heat sources comprise 
surface burners. 

1 538. The method' of claim 1 533, wherein the one or more heat sources comprise 
flameless distributed combustors. 



25 



1 539. The method of claim 1533, wherein the one or more heat sources comprise natural 
distributed combustors. 



1540. The method of claim 1533, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
tlVpressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 
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1 541 i he method or claim 1533, turlher cOitipnstfigxxHUi^l^g the heat such that an 
average heating rate of the selected section is less than about 1 °C per day-auxins 
pyrolysis. 
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1542. The method of claim 153\>, wherein providing heat from the one or moreJaeSt 
sources to at/least the pojttton ol formation comprises 

heating a select^ volume \V) of the hydrocarbon contaimpglbrmation from the 
one or more\heat sou/ces\wherein th§^ft5rmation has an average heat capacity (C v ), and 
wherein the h^atkif pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day prov^ed to the volume is equal to. or less than Pwr 
wherein Pwr is calculated by the emulation: 
Pwr = /7*F*C v */)5 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is foprfation bulk density, and wherein the heating rate is less than about 10 
°C/day. 

1543/The method of claim 1533, wherein allowing the heat to transfer comprises 
isferring heat substantially by conduction. 

1 544. The method of claim 1 533, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 
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1545. The method of claim 1533, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons having an 

25°. 




1546. The method of claim 1533, further comprising producing a mixture 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
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are olefins. 



2uM5% by weight of the condensable hydrocarbons 



10 



1547. The method of cj&fm 153\ further comprising producing a mixture from the 
formation, wherein ^e produced njiixture comprises non-condensable hydrocarbons, and 
wherein a molar pkiio of ethene to/ethane in the non-condensable hydrocarbons ranges 
from about O.Otfl to about 0.15 



1548. The n^ethod of claim |M3, further comprising producing a mixture froprtne 

d mixture coroprises condensable hydrocarbons, and 



formation, wperein the produced mixture co 

wherein less 4han about \ //o by weight, when calculated'on an^tdmic basis; of the 
condensable hydrocarbons is nitrogen 
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1 549. The method of claim 1 533. furthepemnprising producing a mixture from the 
15 formation, wherein the produced mhttlire comprises condensable hydrocarbons, and 

wherein less than about 1 % b\>^eight, when calculated on an atomic basis, of the 
condensable hydrocarbon^s oxygen. 

1550. The methpa of claim 1 533 . further comprising producing a mixture from the 
20 formation, wherein the produced mixture comprises condensable hydrocarbons, and 

wherein le^s than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is sulfur. 



1531. The method of claim 1 533, further comprising producing a mixture from the 
25 formation, wherein the produced mixture comprises condensable hydrocarbons, wherein 
about >34J)v weight to about 30 % by weight of the condensable hydrocarbons comprise 
oxygen containing compoundsTantf-wftefeHi^ containing compounds comprise 

phenols. 



30 1 552. The method of claim 1 533, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
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wherein greater than about 2 0 % by weight of the cone 
compounds. 



le hydrocarbons are aromatic 
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1553. The method of claim 1533, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 5 % hjMtfdght of the condensable hydrocarbons comprises j^ulti- 
ring aromatics with more^nan two rings: 

• T i 

1554. The method of claim 1533, furtper comprising producing a mixtdre from the 
formation, whereiiythe produced mixtjan^ comprises condensable J>^arocarbons, and 
wherein less than 
asphaltenes. 




condensable hydrocarbons are 



1555. The method of claim 1 5/3, further composing producing a mixture from the 
formation, wherein tfte-prodtfeed mixture comprises condensable hydrocarbons, and 
wherein about 5 % by weight to about^ % by weight of the condensable hydrocarbons 
are cycloalkanes. 

1556. The method of claij?A533, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises a non-condensable component, 
wherein the non-condensable component comprises hydrogen, wherein the hydrogen is 
greater than abom 10 % by volume of the non-condensable component, and wherein the 
hydrogen is Ltfss than about 80 % by volume of the non-condensable component. 



25 1 557. /the method of claim 1 533, further comprising producing a mixture from the 

forrmition, wherein the produced mixture comprises ammonia, and wherein greater than 
Dout 0.05 % by weight of the produced mixture is ammonia. 



1558. The method of claim 1533. further comprising producing a mixture from the 
30 ( formation, wherein the produced mixture comprises ammonia, and wherein the ammonia 
TsTised to produce fertilizer. 
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K559. The method of claim 1533, further comprising controlling a pressure within at 
least arfirrjnrity of thf sH^ctH s^tion of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 



1560. The m^tfiod of claim 1533, further comprising controlling formation conditions to 
produce a mixture from the formation, wherein a partial pressure of H2 within the mixture 
is greater/than about 0.5 bar. 



1561. the method of claim 1 
is measured when the mixture 



^60, therein the partial pressure of H2 within the mixture 
is^t a production well. 



1 562. The \iethod of claim 1533, further comprising altering a^Jressure within the 
formation to inhH^kpr^iaction of hydrocarbons from the^tfrmation having carbon 
numbers greater than about 25. 

1563. The method of claim 1533, furthe^comprising controlling formation conditions 
by recirculating a portion of hydrogen from a produced mixture into the formation. 

1564. The method of claim 1533, further comprising: 

producing hy^Jrogen and condensable hydrocarbons from the formation; and 
hydrogen#fing a portion of the produced condensable hydrocarbons with at least a 
portion of tlwproduced hydrogen. 

1565. /The method of claim 1533, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millic 



1566. The method of claim 1533, wherein allowing the heaTtoTranste^oxnGnses 
substantially uniformly increasing a permeability of a majority of the selected section. 
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H-S6?-~THemetKoT^ of claim 1533, 

further comprising producing a mixture in a production well, and wKefetR^least about 7 
heat sources are disposed in the formation for each production well. 
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1569. The met 



sources are loca 



)d of claim 1533, fur 



heat sources to at least a portion of the 



;ed in the formation in a 



1568. The method of claim 1533, further comprising providing heat from three op^nore 
heat sources to at least a portion^of the formation, wherein three or more of the heat 
sources are located in thHormation insji unit of heat sources, and wherein the/unit of heat 
sources comprises aytriangular pattern. 

,i 

ftiir comprising providing heat from three or more 
Drmation, wherein three or^riore of the heat 
lit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wl^erein a plurality of the units are repeated 
over an area of the rormatien to form a repetitive pattern of units. 

1570. An in situ method for producing H 2 from a tj^drocarbon containing formation, 
comprising: 

providing heat from one or more hea)/£ources to at least a portion of the 
formation; 

allowing the heat to transfer pt6m the one or more heat sources to a selected 
section of the formation; and 

producing a mixture from the formation, wherein a H2 partial pressure within the 
mixture is greater than a|?out 0.5 bar. 



25 1571. The metjxxl of claim 1570, wherein the one or more heat sources comprise at 
I least two he^tsources, and wherein superposition of heat from at least the two heat 
\ sources tmolyzes at least some hydrocarbons within the selected section of the 
formanon. 



1572. Thgmethod of claim 1570, further comprising maintaining a temperature within 
the selected sectioivwiMiraT?yFel^a^ range. 
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[573. The metho d of claim 1570, wherein the one or more heat sources comprise 
electrical heaters. 



1 574. The method of claim 1 570, wherein the one or more heat sources comprise 
surface burners. 



1 575. The memod of clainW 1570, wherein the one or more heat sojjf€es comprise 
flameless distributed combust^rs. 

1576. The method of clai/n 1570, whereirTthe-one prmore heat sources comprise natural 
distributed combustors. 



1577. The method of claim 1 570, furtjaer comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a ^mction of temperature, or the temperature is controlled as 
a function of pressure. 

1578. The methocLm claim 1570, further comprising controlling the heat such that an 
average heating^ate of the selected section is less than about 1 °C per day during 
pyrolysis. 



1579. /The method of claim 1570, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (F) of the hydrocarbon containing formation from the 
/ne or more heat sources, wherein the formation has an average heat capacity (C v ). and 
therein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
thVfQrmation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B 
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whe rrin Pur in thHmi li nr " ii ni ' y'il ' HV h is i i ii f mH^p^ hfntimM^r^ of the 
formation. p B is formation bulk density, and wherein the heating rate is less tharTafc^ut 10 

°C/day. 
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1580. The method^! claim 1670, wherein allowing the heat to transf^6omprises 
transferring heat^ubstanti* lly py conduction. 

1581. The n/ethod of cla/m\570, wherein providing/Heat from the one or more heat 
sources comprises heating the sefeeted_S£Ciion s^cfh that a thermal conductivity of at least 

10 a portion of £he selected Section is greater tjjrfn about 0.5 W/(m °C). 

1582. The nfethod of/claim 1570ywherein the produced mixture comprises condensable 
hydrocarbons havTng an API gravity of at least about 25°. 

1 5 1 583. The method of^faim 1 570. wherein the produced mixture comprises condensable 
hydrocarbons, and ^herein about 0.1 % by weight to about 15 % by weight of the 
condensable hyefrocarbons are olefins. 

1584. X^e method of claim 1570, wherein the produced mixture comprises non- 
20 condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
copfaensable hydrocarbons ranges from about 0.001 to about 0.15. 



25 



1585. The method of claim 1570, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 



r586. The method of claim 1570, wherein the produced mixture comprises condensable 
hydrocarbonsr^ndj^ less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarEonTis^oxvgfin. 



Conley. Rose & Tayon. P.C. 



1 587. The me thod of claim -15 J - 0. wherein th e produccd -4mxture_ comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on anatomic 
basis, of the condensable hydrocarbons is sulfur. 

1588. The method o£<flaim 1570)swherein the produced mixture comprises condensable 
hydrocarbons, wh^fein ab(Ji/t 5 % by\weight to about 30 % by weight'of the condensable 
hydrocarbons comprise oxVgen containing compounds, and wh^fein the oxygen 
containing compounds confi^rise phenols. 



1589. The method of claim 1570, wherein the produced mixture comprises condensable 
hydrocarbons, aVd wherein greater than about JX) % by weight of the condensable 
hydrocarbons are aromatic compounds. 

1590. The method of claim 1570,/svherein the produced mixture comprises condensable 
hydrocarbons, and wherein lessahan about 5 % by weight of the condensable 
hydrocarbons comprises myfti-ring aromatics with more than two rings. 

1591. The method/of claim 1570, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

1592/ The method of claim 1570, wherein the produced mixture comprises condensable 

/arocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
'condensable hydrocarbons are cycloalkanes. 



1593. The method of claim 1570, wherein the produced mixture comprises a non- 
:ondensable component, wherein the non-condensable component comprises hydrogen, 
whereinthe hydrogen is gr^aternhan-ab^utJjQ^b ^ volume of the n on-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 
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^1593! lhe method of claim 1570, wherein the produced mixture comprises" 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia 



1 595. The metjw53 of clairh 1 570, wherein the produced mixture comprises ammonia, 
and wherein/he ammonia is used to produce fertilizer. 
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1596. Trie method! of claim 1570, further comprising controKing a pressure within at 
least a ntajority onihe selected section of the formation, v/nerein the controlled pressure 
is at least about 2/0 W absolute. 



1597. 
formal 



The method of claim 1576, further comprising altering a pressure within the 
ion to inhibit production of hydrocarbons from the formation having carbon 
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numbers greats than about 25. 

1 598. The method of claim 1 570. further comprising recirculating a portion of the 
hydrogen within the mixture into^the formation. 

1599. The method of clain/1570, further comprising condensing a hydrocarbon 
component from the produced mixture and hydrogenating the condensed hydrocarbons 
with a portion of the hydrogen. 
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1600. The method of claim 1 570, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and 

heming a portion of the section with heat from hydrogenation. 



\60]/ The method of claim 1570, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 



millidarcy. 



Coniey. Rose & Tayon. P C. 



1602. The method of claim 1570, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 



1603. Themett 
than about 6( 
Assay. 




^m 1570, further comprising controlling the heat to yield greater 
of condensable hydrocarbons/as measured by the Fischer 



od of claim 1570, whereurproducing the mixture comprises producing 
a production well, anchrt^nerein at least about 7 heat sources are disposed in 
the formation for each productimr'well. 



1605. The method of claim 1570, further comprising providing heat from three or more 
heat sources to at \past a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources coprfprises a triangular pattern. 

160a The method of claim 1570, further comprising providing heat from three or more 
'feat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

1607. The method of claim 1570, wherein the partial pressure of H2 within the mixture 
is measured when the mixture is at a production well. 



1 608. AlneThod-oflti^ating a hydrocarbon containing formation in situ, comprising: 

providing heat from oneoTmetgJieat sources to at least a portion of the 
formation; 

allowing the heat to transfer from the one or moteJieat sources to a selected 
section of the formation; 
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ie selected section has been selected for heatinglistTre-aa^atomic 
hydrogen weight percentage of at least a portion of hydrocarbons in the selectedNsection, 
and wherein at least the portion of the hydrocarbons in the selected section comprises an 
atomic hydrogen weight percentage, when measured on a dry, ash-free basi^fof greater 
than about 4.0 %: anc 



producing amiixture 



om the formation. 



1609. The methop of claim 
least two heat sources, and v 
sources pyrolyzes pt least somle 
formation. 



L 608, wherein the one or more beat sources comprise at 
ein superposition of heat/from at least the two heat 
hydrocarbons within tne selected section of the 



1610. The method cfcclaim jf608, further comprising maintaining a temperature within 
the selected section witnh«rpyrolysis teniperature range. 

1611. The method of claim 1608,/wherein the one or more heat sources comprise 
electrical heaters. 

1612. The method of cl^irn 1608, wherein the one or more heat sources comprise 
surface burners. 



1613. The metnod of claim 1608, wherein the one or more heat sources comprise 
flameless distributed combustors. 

25 1614/The method of claim 1608, wherein the one or more heat sources comprise natural 
distributed combustors. 



1615. The method of claim 1608, further comprising controlli ng a pressure and a 
temperature within^Ueas^^ section of the formation, wherein 

the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 
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ToM6. The method of claim 1608, further comprising controTnrlsthe-heaLsuch that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. 
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1617. The method of claim 1608, wherein providing heat from the one or morp^Keat 
sources to at least the portion of formation comprises: 

heating a selected volbme (V) of the hydrocarbon containing formation from the 
one or more hegx sources! whererp the formation has ap^verage^heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrj^arbons within the selected volume of 



the formation 



and 



20 



wherein heating JbnergV/day-pr6vided to th^/volume is equal to or less than Pwr, 
wherein Pwr s calculated by the equation: 
Pwr =\ 

whereinVwr \4 the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 

1618. The method of claim 1608, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 
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1619. The method of claim 1608, wherein providing heat from the one or more heat 
sources cormmses heating the selected section such that a thermal conductivity of at least 
a portiorySf the selected section is greater than about 0.5 W/(m °C). 

1620. The method of claim 1608, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 



162 1 . The method of claim 1608, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0. 1 % by weight to about 15 % by weight of the 
condensable hvdrocapbefts-are olefins? 
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1622. 1 he method or claim 16U8, whtfieiu t he^foducgdjllj^^ com pri ses non " 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethanSS«4he non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 
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1623. The jtfethod ofoJaim 1608, wherein the produced mixture commas condensable 
hydrocarbons, and whdrain less than about 1 % by weight, when emulated on an atomic 
basis, eft the condensaqle hydrocarbons is nitrogen. 



The method on claim 1608, wherein the produced mixture comprises condensable 
arbons, and wmereirkless than about I % by weight, when calculated on an atomic 



basis, of the condensable hvdrot 



his is oxyfien. 
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1625. The method of claim 1608, wjaerein the produced mixture comprises condensable 
15 hydrocarbons, and wherein less them about 1 % by weight, when calculated on an atomic 

basis, of the condensable hydjXKarbons is sulfur. 

1626. The method olAaim 1608, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 

20 hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing Compounds comprise phenols. 
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1627/ The method of claim 1608, wherein the produced mixture comprises condensable 
hWrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 



.1628. The method of claim 1608, wherein the produced mixture comprises condensable 



]irbons. and wherein le<^ th an ahnut S % hv \v 



uced mixture cp 
retdrrffTflie con 



condensable 



hydrocarbons comprises multi-ring aromatics with more than two rings. 
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1629 - TKemethod of claim 1608, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 
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1630. Tbe-method of claim 1608, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weigl^f to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes.y 

lq3 1. The method of claim 1608, wherein the produced mixture comprises a non- 

orfenV^b^m the non-condensable component comprises hydrogen, 
wnerein the hydrogen is greater thary^bout 10 % by volume of the non-condensable 
component, and w ierein the hydrcjgen is less than about 80 % by volume of the nqn- 
conaensable component. 

1632. The method of claim/1608, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 



20 



1633. The method of/claim 1608, wherein the produced mixture comprises ammonia, 
and wherein the amxnonia is used to produce fertilizer. 

1634. The method of claim 1608, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least apout 2.0 bar absolute. 



25 1635. /The method of claim 1608, further comprising controlling formation conditions to 
produce the mixture, wherein a partial pressure of H2 within the mixture is greater than 
about 0.5 bar. 



30 



lp36. The method of claim 1635, wjigj^in-thrpartial pressure of H2 within the mixture 
measured when the iBixttifeis at a production well. 
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le method of claim 1608, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation havin^carbon 
numbers greater than about 25. 

1638. The method of claim 1608, further comprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the/fbrmation. 
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1639. The method of clah^i 1608, further comprising: 

prov/ding hydrogen (^2) to the heated section )6 hydrogenate hydrocarbons 



ection; and 
ing a portion bf th^se ctior 



heat^from hydrogenation. 
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1640. The method of claim 1608, farther/comprising: 
producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogen&tme^portion of tjze produced condensable hydrocarbons with at least a 

portion of the produced hydroger 

1641 . The method of clairr/l608, wherein allowing the heat to transfer comprises 
increasing a permeabilityyof a majority of the selected section to greater than about 100 
millidarcy. 



1642. The methoci of claim 1608, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

25 1643. The method of claim 1608, further comprising controlling the heat to yield greater 
than abou^oO % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 



1644./ The method of claim 1608, wherein producijig4heTinxture comprises producing 
30 the nfixture in a production welK^nd^Fferein at least about 7 heat sources are disposed in 
the formation for eaph-0foduction well. 
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1645. The method of claim 160^fitf#terTSmpnsing providing heat fromjthree or more 
heat souices-te-aTleast a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



1 646. The method opeiaimT 
heat sources to aUeast a portion 
sources are logdted in the fo 
sources comprises a triangular 



, further comprising providing Heat from three or more 
ion, wherein three or more of the heat 
ation iny*unit of heat source^, wherein the unit of heat 
, and wherein a phirality of the units are repeated 



over an arei of the formation to form a repetitive pattern of units. 

1647. A r^ethod of treating a hydrocarbon containing formation in situ, comprising: 

proving heat (yom one or more he^t sources to at least a portion of the 
formation; 

allowing the heat to transfer |^om the one or more heat sources to a selected 
section of the formation; 

wherein at least some hydrocarbons within the selected section have an initial 
atomic hydrogen weight percentage of greater than about 4.0 %; and 

producing a mixjure from the formation. 



1648. The methoef of claim 1647, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyroj^yzes at least some hydrocarbons within the selected section of the 
formation., 

1649. /The method of claim 1647, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 



1650. TheTnetkidjiflclaH 
electrical heaters. 



rwherein the one or more heat sources comprise 
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l^SI The ma th*.! ufi Uim U r .47 alku'in 
surface burners. 



rgjieat sources' comprise 



1652. The method of claim 1647, wherein the one or more heat sources comprise 
flameless distributed combustors. 
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1653. The ip^thod of claim 1\647, wherein the one or more heat s^wfces comprise natural 
distribute/combustors. 

1654/ The method of c&im 1647, further cj3^prising/^ontrolling a pressure and a 
temperature within at le^asKa majoritv^pffhe selecj^d section of the formation, wherein 
the pressure is controlled as a function of terr^ferature, or the temperature is controlled as 
a function of pressure 

lo55. The method pi claim 1647, fluffier comprising controlling the heat such that an 
average heating ralfe of the select^a section is less than about 1 °C per day during 
pyror 

1656. The method ofVfaim 1647, wherein providing heat from the one or more heat 
sources to at least tj*e portion of formation comprises: 

heating a^selected volume (V) of the hydrocarbon containing formation from the 
one or more >feat sources, wherein the formation has an average heat capacity (C v ), and 
wherein tfte heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr 9 
therein Pur is calculated by the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulkjlensii}uand-whe is less than about 10 
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method of claim 1647, wherein allowing the heat to transfer < 
transferring heat substantially by conduction. 



rises 



1658. The method of claim 1647, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity oj/at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 
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1659. The method of claim 1647, wherein the produced mixture ^pmprises condensable 
hydrocarbcjrfs havir^g an API gravity of at least about 25 c 

1660. /The method djf claim 1647, wh^rdn the prodded mixture comprises condensable 
hydrocarbons, and whje^ein^aboiiKri % by weigm to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

166lV The method of claim 1647, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wnerein a molar ratio of ethene to ethane in the non- 
condensableTTydrocarbons ranges from about 0.001 to about 0.15. 



1662. The method of ciaim 1647, wherein the produced mixture comprises condensable 
20 hydrocarbons, and wnerein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 



25 



1663. The method of claim 1647, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of Ae condensable hydrocarbons is oxygen. 



1664. Th^method of claim 1647, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on arratomic 
basis, of the cond ensable hvar oca^eftsT^sui 
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"^~T653^ l he method of claim 1647, wherein the proanced-m^Oure^com^ condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of thecoTrdensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 
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1666. The method of claim 1647, wherein the produced mixture comprises copd£nsable 
hydrocarbons, and \Vnerein greatemhan about 20 % by weight of the condensable 
hydrocarbons are /romatic compoijpds. 

1667. The methbd of claim 1647/ wfitoein the producefHnixture comprises condensable 
hydrocarbons, ana wherein less taan about :> %l5y^eight of the condensable 
hydrocarbons conrnrises multi-rmg aromatics vmh more than two rings. 

1668. The method of claim 1647, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less th^n about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenesy 

1669. The method ofxflaim 1647, wherein the produced mixture comprises condensable 
hydrocarbons, and/wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



25 



1670. Ahe method of claim 1647, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
/herein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 



1671 . The method of claim 1647, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 
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J_672*-JChe-nrcthOd ot claim 1647, wherein the produced nib 
and wherein the ammonia is used to produce fertilizer. 



mses ammonia. 



1673. The method of claim 1647, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pres^yfe 
is at least about 2.0 bar absolute. 
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1674. The method of claim 1647, further comprising controlling fonriation conditions to 
produce the mixture, wjjerein a partial pressure of H2 within the jmxture is greater than 
about 0.5 bar. 




1675. The 
is measured 

1676. The Method of cla] 
formation to inhibit prod 



in the partial pressure of H2 within the mixture 
is at a production Well. 



m 1647, furthencomprising altering a pressure within the 
ction of hydrocarbons from the formation having carbon 



numbers greater than about 25 



20 



1677. The method of claim 164^7, further comprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 



25 



1678. The method of claim 1647, further comprising: 

providing hydrofgen (Fb) to the heated section to hydrogenate hydrocarbons 
within the section; aria 

heating a portion of the section with heat from hydrogenation. 



30 



1679. The method of claim 1647, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
pdrogenating a portion of the produced condensable Jiy^jxu^fboTTrwitFT^ least a 
portioi^of the produced hydrogen. 



513 



Coniey. Rose & Tayon. P.C. 



1 680 , The method iif lclaiffl4-64?rwhere in allowing ihe heal 10 IraristeEXQmpnses 
increasing a permeability of a majority of the selected section to greater than a|out 100 
millidarcy. 



1681. The method of claim 1647, wherein allowing the heat to transfer comprises 
substantially uniform ly inc reasing a permeability of a majority ofKhe selected section. 
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1682. The method of claim 1647, further comprising comrolling the heat to yield greater 
than about/oO % by weight of (jondensable hydrocarbons, as measured by the Fischer 
Assay. 

1683. The method of claim /647, where^ producing the mixture comprises producing 
the mixture in a productiorywelh and Wherein at least about 7 heat sources are disposed in 
the formation for each npoduction >vell. 

1684. The method of clain/l647, further comprising providing heat from three or more 
heat sources to at least a/portion of the formation, wherein three or more of the heat 
sources are located iv/the formation in a unit of heat sources, and wherein the unit of heat 
sources comprise^ a triangular pattern. 

1685. The'rnethod of claim 1647, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 

/er an area of the formation to form a repetitive pattern of units. 



1686. A method of treating a hydrocarbon containing formation in situ, comprising: 

providing heat from one or more heat sources to at least a portion of the 
formation; 

allowing the heat tojmnsfeF-frofiTfHe one or more heat sources to a selected 
section ot the formation; 
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wherein the selected section has been selected for heating uslrig-wteuiite 
reflectance of at least some hydrocarbons in the selected section, and wherein at le|st a 
portion of the hydrocarbons in the selected section comprises a vitrinite reflectance of 

greater than about 0.3 %; 

wriefeinatle&tst a portion of the hydrocarbons in the selected^eStion comprises a 

vitrinite/reflectance oMess than about 4.5 %; and 
producing a mixture from the formation. 



1687 

least tVo heat sources, and 



The method of claito 1686?vvherein the one or nrtore heat sources comprise at 
wherein superposition o/heat from at least the two heat 
sources \pyrolyzes at least some hydfocarbons^yfthin the selected section of the 
formations 

1688. The methochefclaim 1686, jtfrther comprising maintaining a temperature within 
the selected section within a pynalysis temperature. 

1689. The method of claim 1686, wherein the vitrinite reflectance of at least the portion 
of hydrocarbons withh/he selected section is between about 0.47 % and about 1.5 % 
such that a majoritVof the produced mixture comprises condensable hydrocarbons. 

1 690. The method of claim 1 686, wherein the vitrinite reflectance of at least the portion 
of hydrocacoons within the selected section is between about 1 .4 % and about 4.2 % such 
that a majority of the produced mixture comprises non-condensable hydrocarbons. 

1691/ The method of claim 1686, wherein the one or more heat sources comprise 
elec/rical heaters. 



1 692. The method of claim 1 686, wherej 
sunfece_bume 



- e r morc - he at-sottfces comprise 
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J^^Jhe-flaetliod uf claim 1686, vvhcici 
flameless distributed combustors. 



Igor more heat sources comprise 



1694. The method of claim 1686. wherein the one or more heat sources comprise natural 
distributed combustors. 
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1695. The method^ claim 1686, nirther comprising controlling a pressure am a 
temperature withm at least a majority \>f the selected section of the formation, wherein 
the pressure is controlled as a junction of temperature, or the temperature is controlled as 
a function of pressure. 

1696. The m ithod of claim 16^6, fiirth^cemprisk^^ the heat such that an 
average heating rate of the selected section is less than ^bout 1 °C per day during 
pyrolysis. 

1697. The method o££^aij#4 686, wherein/providing heat from the one or more heat 
sources to at least the portion of formajion comprises: 

heating a selected volume (/) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ). and 
wherein the heating pyroly/es at least some hydrocarbons within the selected volume of 
the formation; and 

wherein heatifig energy/day provided to the volume is equal to or less than fvtr. 
wherein Pwr is osculated by the equation: 
Pwr =/h*V*C v *p B 

wherein Pwr is the heating energy/day. h is an average heating rate of the 
formatijm, p B is formation bulk density, and wherein the heating rate is less than about 10 

°C/d£ 



^98. The method of claim 1686, wherein allowing the heat to transfer comprises. 
f transferring heat substantially by^coi; 
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|6QQ Jhe mpth nH nf r hi m wherein proviHinp heat from the one or more heat 

sources comprises heating the selected section sucK^fta^a4he^mal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C) 

1700. The method of claim 1686, wherein the produced mixture comprises condensable 
hydrocarbons having an API^^raAotiLof at least about 25° 



1 70 1 . The methoc? of claim 1 68oV wherein the produced mixture comprises condensable 



hydrocarbons, ai 



wherein about 



by we\ght to about 15 % by weight of tbi 



condensable hydrocarbons are olefins. 

1702. The method of claim 168$ wherein the produced mixture^mprises non- 
condensable hydrocarbons, andAherein a molar ratio of eth^rfe to ethane in the non- 
condensable hydrocarl5(jTT!rfanges from about 0.001 to atfbut 0.15. 



1703. The method of claim 1686, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than abc^tfi 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

1 704. The method of clainr 1686, wherein the produced mixture comprises condensable 
hydrocarbons, and whej^in less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

1705. The method of claim 1686, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 



1706. The method of claim 1686. wherein the produced mixture comprises condensable 
hydrocarbons, wn^reia^ibout 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compound5TBnd-¥r4^i^ixiJ the oxygen 
containing compounds comprise phenols. 
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^l70Z--^PhrT!Ten^d of claim 1686, wherein the produced mixture cornprises^ndensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensabj 
hydrocarbons are aromatic compounds. 



1708. The/hethodofcl 
hydrocarbons, and where 
hydrocarqons comprises 



^im 16S6, wherein the produced mprture comprises condensable 
less than about 5 % by wejgm of the condensable 
i-ring aromatics wrth'more than two rings. 



10 1709. The\method ofrclaim 1686, wherein the produced mixture comprises condensable 
hydrocarbons^aad-wherein less th^n about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 
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1710. The method of efaim 1686, wherein the produced mixture comprises condensable 
15 hydrocarbons, and Wherein about 5 % by weight to about 30 % by weight of the 

condensable hydrocarbons are cycloalkanes. 

1711. The method of claim 1686, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 

20 wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
cojriponent, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 



25 



1712. The method of claim 1686, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 



1713. The method of claim 1 686, whereinJhfiLpj^daeetfTn^ comprises ammonia, 
id where injhe-amrnrnTiaTTused to produce fertilizer. 
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YH 1 . Th o method of ildim 1 686, furiher coinpming iuulrt> t4iag-a^pressure within at 
least a majority of the selected section of the formation, wherein the controlled Assure 
is at least about 2.0 bar absolute. 
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1715. The method of claim 1686, further comprising controlling forafation conditions to 
produce the mixtupefwHe?e^i a partial pressure of Fb within the^irfixture is greater than 
about 0.5 bar. 




1716. Thfe method o 
is measured when the 

1717. Tie method o 



aim 1715, wherein the pajtfal pressure of H2 within the mixture 
tmxture is at a productioff well. 



claim 1686, further comprising altering a pressure within the 
formationVo inhibit production o|>hydrocarbons from the formation having carbon 
numbers grekter-tfran about 2i 

1718. The method o£claim 1686, further comprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 



1719. The rnethod of claim 1686, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within/he section; and 

heating a portion of the section with heat from hydrogenation. 

^1720. The method of claim 1686, further comprising: 
25 / producing hydrogen and condensable hydrocarbons from the formation; and 

hydrogenating a portion of the produced condensable hydrocarbons with at least a 
portion of the produced hydrogen. 



1721. The method of claim 1686, wherein allowing the heat to transfer comprises 
30 \increasing a permeability of a majority of the selected section to greaterjhan^abouH~()0 
millit 
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JJ22^-Jh^m^&roa ot claim 1080, wherein allowing the Remnxrtj^nsfe^comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 



1723. The method of claim 1686, further comprising controlling the hem to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measj^d by the Fischer 
Assav. 



1724. The method 
the mixture in a 
the formation for 



of claim 
production \ 
jach prod 



686, wherein Deducing the mixture comprises producing 
ell^ana^vh^rein at^east about 7 heat sources are disposed in 
:tion well. 



1725. The methodW claim 1686, farther comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

1726. The method o^claim 1686, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an are^of the formation to form a repetitive pattern of units. 



1 727. A method of treating a hydrocarbon containing formation in situ, comprising: 

providing heat from one or more heat sources to at least a portion of the 
formation; 

allowing the heat to transfer from the one or more heat sources to a selected 
Section of the formation; 

wherein the selected section has been selected for heating^tstng a total organic 
matter weight percentage of at least a potliojijof^he^eTected section, and wherein at least 
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the portion of the ?e>)e>rlixU&efrc in i nmpnsps a rnrnl orgamr mailer weiuhl-pere&r 

at least about 5.0 %; and 

producing a mixture from the formation. 
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1 728. Thrmethod of claim 1 727, wherein the one or more heat sources comprise at 
least Xsno heat sources, and wherein superposition of heat from at leasptfte two heat 
sources pyrolyzes at least some hydrocarbons within the select^section of the 
foimiation. 



1729. The method 
selected section 



)f claim 1727, further comprising maintaining a temperature within 
lysis temperature range. 



1 739. The methop of claim 1 l^f, wherein the one or more heat sources comprise 
electrical heaters/ 

173 1. The method o|>6laim 1727, wherein the one or more heat sources comprise 
surface burners. 



P 
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1732. The method of claim 1727, wherein the one or more heat sources comprise 
flameless distributed combustors. 



1733. Tlhe method of claim 1727, wherein the one or more heat sources comprise natural 
distributed combustors. 



25 1 714. The method of claim 1 727, further comprising controlling a pressure and a 

temperature within at least a majority of the selected section of the formation, wherein 
th[e pressure is controlled as a function of temperature, or the temperature is controlled as 
a tunction of pressure. 
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1 735. Themglbod-e#etoiTrT7r y ; further comprising wm ftoUing the heat such that an 
■^^Thelting rate of the selected section is less than about 1 °C per daytturmg 

pyrolysis. 

1 736. The method of claim 1 727, wherein providing heat from the one or/ore heat 
sources to at least the pomorTDf&rmation comprises: 

heating a selected volume (V) of the hydrocarbon containin^formation from the 
one or more heat s/rces, wherein the formation has an avera^neat capacity (C v ), and 
wherein the heatihg pyrolyzes at^ast some hydrocarbons/fain the selected volume of 
the formation;iind 

wherin heating energy/diy provided to t^wlume is equal to or less than Pwr, 
wherein Pwii is calculated by the equation: 
Pwr\= h*V*C v *p B 

wherein Pwr is th/heating energy/day, h is an average heating rate of the 
formation, p}is&nH*tion bulk a>feity, and wherein the heating rate is less than about 10 
°C/day. 

1 737. The method ofrelaim 1 727, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

1738. The /ftethod of claim 1 727, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 

portion of the selected section is greater than about 0.5 W/(m °C). 

1/39. The method of claim 1727, wherein the produced mixture comprises condensable 
lydrocarbons having an API gravity of at least about 25°. 

1740. The method of claim 1 727 j jvhej3an^h*n^ comprises condensable 

hydrocarbonsjjfli^^ b y t0 about 15 ° /o by weight of the 

condensable hydrocarbons are olefins. 
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lTA l^FhrTfTeTHodof claim 1727, wherein the produced mTxfurexemnrises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in tfi^nqn- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 



10 



1742. The method of claim 1727, wherein the produced mixture comprises condensable 



hydrocarbons, and wherein 
basis, of the condensable hyd 



>in \^ 



1743. Then- 
hydrocarbons 



#s than about 1 % by weight, when calculated op/an atomic 
carbons is nitrogen. 



ethod of claim 1727,\(herein the produced mixtdre comprises condensable 
and wherein less than about 1 % by weigjrtf when calculated on an atomic 



basis, of the coVidensable hydrocarbons is oxygen y 



15 



1 744. The method^daim 1 727, wheram the produced mixture comprises condensable 
hydrocarbons, and wherein less thap^about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 



20 



1745. The method opdaim 1727, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 



1746. /The method of claim 1727, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 



1747\^The method of claim 1727, wherein the produced mixture comprises condensable 
hydrocarbonsTan^wh c r cin le s s than dbuiU " 5 ~yo By weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 
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1 748^P*e-trreTfio^^ 1 727, wherein the produced mixture compnseTt^fldensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

1 749. The metfiod of claim 1727, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about\5 % by weight to about 30 % by weight ofp 
condensabYe hydrocarbons are cyclpalkanes. 



1750. THe method of cla 



m\727, wherein the produced mixture comprises a non- 



condensable component, wheremtfie non-condensable component comprises hydrogen, 
wherein the\hydrogen is greater thanabauLiO^r^Y^olume of the non-condensable 
component, and wherein t le hydrogen is less tjx^h about 80 % by volume of the non- 
condensable conaponent. 



1 75 1 . The method of claim 1 727/Wherein the produced mixture comprises ammonia, 
and wherein greater than abouH).05 % by weight of the produced mixture is ammonia. 

1752. The method ofdaim 1727, wherein the produced mixture comprises ammonia, 
and wherein the amjnonia is used to produce fertilizer. 

1 753. The method of claim 1 727, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 



25 1 754. The method of claim 1727, further comprising controlling formation conditions to 
produce the mixture, wherein a partial pressure of H? within the mixture is greater than 
about 0.5 bar. 



30 



1755. ThelrTEthod ufxlaim 1754, wherein the p artial prp<;cnrp nf Ro^A^ktrrl^miYtiirp 

is measured when the mixture is at a production well. 
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1756. The method of claim 1727, further compri sing altering a pressure within the 
formation to inhibit production of hydrocarbons fromu^^rrnftUojihaving carbon 
numbers greater than about 25. 

1 757. The method of claim 1 727, further comprising controlling formation^nditions 
by recirculating a portion of hydrogen from the mixture into the formation. 



1758. The method 

provid 
within the section; and 

heating a portion o 



of clahTi 1727, further comprising: 

H 2 ) to the heated section / t<5 / hydrogenate hydrocarbons 




rom hydrogenation. 



1 759. The method of claijn 1 727, furthgt composing: 
producing hydroge/h and condensable hydrocarbons from the formation; and 
hydrogenating abortion o/the produced condensable hydrocarbons with at least a 

portion of the produced hydrogen. 

1760. The method of daim 1727, wherein allowing the heat to transfer comprises 
increasing a permeajxflity of a majority of the selected section to greater than about 100 
millidarcy. 

1 76 1 . The/method of claim 1 727, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 



1 765. The method of claim 1 727, further comprising controlling the heat to yield greater 
tfcfan about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
/Assay. 

U763. The method of claim 1727, wherein producing t he mixture comprises produ cing 
me mixture in a producu&iMfeH^^ at least about 7 heat sources are disposed in 

the formation for each production well. 
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1764! ihe method or claim 1727, further comprising providingireat^FemJJaree or more 
heat sources to at least a portion of the formation, wherein three or more of the he? 
sources are located in the formation in a unit of heat sources, and wherein jh^unit of heat 
sources comprises a triapgrriafcspattern. 
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1765. The methop of claim 172^ further comprising providing heat from three or more 



heat sources to at 



sources are located in the foinWion in a unit of>£aj/sources, wherein the unit of heat 



least a poi 



on onthe formation, wherein three or more of the heat 



ir pattern, and wherein a plurality of the units are repeated 



sources comprises a triangul 

over an area of the formation to form a repetitive pattern of units. 

1766. A method (^treating a hydrocarbon containing formation in situ, comprising: 

providing heat from one or xno/e heat sources to at least a portion of the 
formation; 

allowing the heat to trans^r from the one or more heat sources to a selected 
section of the formation; 

wherein at least som6 hydrocarbons within the selected section have an initial 
total organic matter weiant percentage of at least about 5.0%; and 

producing a mixture from the formation. 



1767. The method of claim 1766, wherein the one or more heat sources comprise at 
least two heaj^sources, and wherein superposition of heat from at least the two heat 
sources pWolyzes at least some hydrocarbons within the selected section of the 
formation. 

/68. The method of claim 1766, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 



1769. The method of claim 1766* 
leaters. 



re-trne-arrnure heat sources-eempris 
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1770Jhemgll 
surface burners. 



- of claim 1 7 6 6j whe x^mthe one or more heat sources comprise 



1771. The method of claim 1766, wherein the one or more heat sources comprise 
flameless distributed combus 

1772. The method eft* claim 1766, wherein the one or more heat sources comprise natura) 
distributed combu/tors. 

1773. The metnod of claim 17o(n further comprising controlling a pressure a 
temperature within at least a majority of the selected section of the form^tfon, wherein 
the pressure is cbntrolled as ^function^temperature. or the temp^rmure is controlled as 
a function of pressure. 

1 774. The method of claim 1766, further compmklg controlling the heat such that an 
average heating rate of the selected section i^^ss than about 1 °C per day during 
pyrolysis. 

1 775. The method of claim 1^06, wherein providing heat from the one or more heat 
sources to at least the portkm of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the hating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and 

therein heating energy/day provided to the volume is equal to or less than Pwr. 
wherein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
fonWion, p B is formation bulk density, and wherein the heating rate is less than about 10 
'C/day^ 
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17?& — The method of claim 1 76 6. wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

1777. The method of claim I7£f>rwherein providing heat from the one or more hea£ 
sources comprises heatingme selected section such that a thermal conductivity^^! it least 
a portion of the selected section is greater than about 0.5 W/(m °C). 
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1778. The method of claim/l ^66, wherein the produced mixtur^^omprises condensable 
10 hydrocarbons ynaving an AM gravity of at least about 25 c 

1779. The method of claim 1766, wherein the produced mixture comprises condensable 
hydrocarbons^ and wherein about 0.1 % by weigm to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

15 

1780. The method of claim 1 766y^herein the produced mixture comprises non- 
condensable hydrocarbons, anckwherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons^anges from about 0.001 to about 0.15. 

20 1781. The methocKof claim 1766, wherein the produced mixture comprises condensable 
hydrocarbons, 5tnd wherein less than about 1 % by weight, when calculated on an atomic 
basis, of thexondensable hydrocarbons is nitrogen. 



1782/ The method of claim 1766, wherein the produced mixture comprises condensable 
25 hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
asis, of the condensable hydrocarbons is oxygen. 



1^83. The m£thod-e£eteirirt^6, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 
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j284^-%e-ffieffio^ produced mixture comprises condensable 

hydrocarbons, wherein about 5 % by weight toak^Tj^^ of the condensable 

hydrocarbons comprise oxygen containing compounds, and whereirrthe-oxj^gen 
containing compounds comprise phenols. 

1 785. The method of claim 1 766, wherein the produced mixture comprises conden/able 
hydrocarbons, and vv^efein great^than about 20 % by weight of the condensabj^ 
hydrocarbons are^tromatic compounds. 



1 786. The n/iethod of claim 1 76 
hydrocarbons, and wherein les§/t 
hydrocarbons comprises mup-nn 



wherein the produced mixture comprises condensable 
hjan about 5 % by weight of ^condensable 
aromatics with more thdn two rings. 



1787. The method otdaim 1 766, whsc ein thg nroduced mixture comprises condensable 
hydrocarbons, and wherein less than about ^5 % by weight of the condensable 
hydrocarbons are asphaltenes. 

1788. The method of claim 17^, wherein the produced mixture comprises condensable 
hydrocarbons, and whereiiyfbout 5 % by weight to about 30 % by weight of the 
condensable hydrocarbpffs are cycloalkanes. 



1 789. The meth&l of claim 1 766, wherein the produced mixture comprises a non- 
condensable /omponent, wherein the non-condensable component comprises hydrogen, 
wherein t^e hydrogen is greater than about 10 % by volume of the non-condensable 
competent, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 



1 790. The method of claim 1 766, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 



1 291. The method of claim 1766, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 



1 792. The method of claim 1766, further comprising controlling a pressure within at 
least a majority of the selected sepftmrofjhe formation, wherein the controlled pressure 
is at least about 2.0 bar abso^dte. 

1793. The method of claim 1766, ftxrther comprising controlling formation corKmions to 
produce the mixture, ^herein a partial p^ssure of H2 within the mixture is gp^ater than 
about 0.5 bar. 

1794. The method tf claim 17$3, wherein the partial pressur^f H2 within the mixture 
is measured when the mixture/is at a production well. 

1 795. The method of claim 1766, further comppising altering a pressure within the 
formation to inhibit production of hydrocar^ms from the formation having carbon 
numbers greater than about 25. 

1 796. The method of claim 17#6, further comprising controlling formation conditions 
by recirculating a portion (^hydrogen from the mixture into the formation. 

1 797. The methocLm claim 1 766, further comprising: 
providing'hydrogen (H2) to the heated section to hydrogenate hydrocarbons 

within the section; and 

heating a portion of the section with heat from hydrogenation. 



1 19 f. The method of claim 1 766, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least 
portion ot tne-preduced hydrogen , . 
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le method of claim 1766, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcv. 



1800. The method of claim 1766, wherein allowing thereat to transfer comprises 
substantianyTlm(ormly increasing a permeability of / 3 / majority of the selected section. 

claim 1766, further cortfprising controlling the heat to yield greater 
ight of condensable/hydrocarbons, as measured by the Fischer 




1802. NThe method of claim 1766,/wherein producing the mixture comprises producing 
the mixtureHOj^production well/and wherein at least about 7 heat sources are disposed in 
the formation for each producnon well. 



1803. The method of claum 1766, further comprising providing heat from three or more 
heat sources to at least/a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises/a triangular pattern. 

1 804. The method of claim 1766, further comprising providing heat from three or more 
heat sourcesAo at least a portion of the formation, wherein three or more of the heat 
sources allocated in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an Area of the formation to form a repetitive pattern of units. 



1805. J A method of treating a hydrocarbon containing formation in situ, comprising: 

providing heat from one or more heat sources to at least a portion of the 
formation; 

^allowing the heat-te-trSnsfer from the one or more heat sources to a selected 
section of the formation; 
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le selected section has been selected foTtieatmgjising an atomic oxygen 
weight percentage of at least a portion of hydrocarbons in the selected section, and 
wherein at least a portion of the hydrocarbons in the selected, section comprises an atomic 
oxygen weight percentage of less than about 15% when measured or^a dry, ash free 
basis; and 

producing a mixturXfrom the formation. 

1806. Tlw method of claim \ $05, wherein the one or afore heat sources comprise at 
least two rfeat sources, and wlhWein superposition ofneat from at least the two heat 
sources pyrolyzes at least so/ne n^irocarbons \yithin the selected section of the 
formation. 
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1 807. The method of claim 1 805, ftirther comprising maintaining a temperature within 
the selected section within a pyrplysis temperature range. 

1808. The method of cl^im 1805, wherein the one or more heat sources comprise 
electrical heaters. 

1 809. The method of claim 1 805, wherein the one or more heat sources comprise 
surface burnej? 



1810. T?he method of claim 1805, wherein the one or more heat sources comprise 
flamel6ss distributed combustors. 

25 1 8^1 1 . The method of claim 1 805, wherein the one or more heat sources comprise natural 
distributed combustors. 



30 



1812^ The method of claim 1805, further comprising controlling a pressurean^a--^^ 
temperature^rthin- at least a m ajority of the aplf»fiffThsH l lion"of thHfrrmritinn wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 
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le method of claim 1805, further comprising controlling the nbat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. 

1814. /The method of claim 1805, wherein providing heat frop^the one or more heat 
sourqes to at leaskthe portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
onel or more heat spuras^, wherein the fomlation.has an average heat capacity (C v ), and 
wherein the heating pyrolyzes^t-tea§tsome Jaydrocarbons within the selected volume of 
the formation; and 

wherein healing energy/day provided to the volume is equal to or less than Pwr, 
wher^n Pwr is calculated by th^/equation: 
hvr = h*VfC v *p B 

whetekv'fW is th^heating energy/day, h is an average heating rate of the 
formation, p B is formajion bulk density, and wherein the heating rate is less than about 10 
°C/day. 

1815. The method of claim 1 805, wherein allowing the heat to transfer comprises 
transferring Jieat substantially by conduction. 

1816. The method of claim 1805, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

[8 1 7. The method of claim 1 805, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 



1818. The method oXclakrrTSUsV wherein the produced mixture comprises condensable 

5ons, and wherein about 0. 1 % by weight to about 1 5 % by weight of the 
condensable hydrocarbons are olefins. 
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1819. TTiejB£th©d-efciami 1805, wherein ihe prodtteedaniirture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethaneit*4he non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 
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1 820. The method of claioiH-805>^herein the produced mixture comprises condensable 
hydrocarbons, and whe/6in less than abb^it 1 % by weight, when calculated op an atomic 
basis, of the condensable hydrocarbons is hitrogen. 



1821. The method 



of claim 1805, wherenStne produced mixture/comprises condensable 



basis, of the conden 



hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 



able hydrocarbons is oxygen. 



1822. The method ofWim 1 805/ wherein the produced mixture comprises condensable 
hydrocarbons, and whereinTess than about V% by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons/s sulfur. 

1823. The method of claim 1805, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise jtfxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 



1824. The method of claim 1805, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 



1825. The method of claim 1805, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hyo*Qcarbons comprises multi-ring aromatics with more than two rings. 
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The method of claim 1805, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the cond^p^able 
hydrocarbons are asphaltenes. 

1 827. /he method of claim 1 805, wherein the produced mixture comprises condensable 
hydroc&rbons, and wherein about 5 % by weight to aboyi 30 % by weight of the 
condensable hwrocarbons are cycloalkanes. 



1828. \The metHodbf claim 1805, wherein tKe produced mixture comprises a non- 
condensable codponent, whexdlLlii^on/condensable component comprises hydrogen, 
wherein qje hydrogen is greater than atfout 10 % by volume of the non-condensable 
component^^na wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 



1 829. The method of claina 1 805, wherein the produced mixture comprises ammonia, 
and wherein greater than/about 0.05 % by weight of the produced mixture is ammonia. 

1830. The method pf claim 1805, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

1 83 1 . The rafethod of claim 1 805, further comprising controlling a pressure within at 
least a maj/rity of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 

1832( The method of claim 1805, further comprising controlling formation conditions to 
produce the mixture, wherein a partial pressure of H2 within the mixture is greater than 
about 0.5 bar. 



P§33. The method j o£^lanffT832, wherein the partial pressure of H2 within the mixture 
is measured when the mixture is at a production well. 
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formation to inhibit production of hydrocarbons from the formation having c; 
numbers greater than about 25. 



in 



1835. The method ofclaim 180§ ; further comprising controlling formation^onditions 
by recirculating ^/portion of hydrogen from the mixture into the formatjtfn. 



1836. The method of claim 
provid 



8(>§^further comprising: 
ng hydrogen (J-J?) to thenSated-section to Ijyflrogenate hydrocarbons 
within the section; and 

heatings portion of the section with heat #bm hydrogenation. 



1837. The methocKo£<tfaim 1805, furthp^comprising: 
producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion off the produced condensable hydrocarbons with at least a 

portion of the produced hydnefgen. 

1838. The method afxlaim 1805, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. 

1839. Tne method of claim 1805, wherein allowing the heat to transfer further 
comprises substantially uniformly increasing a permeability of a majority of the selected 
section. 



1K40. The method of claim 1805, further comprising controlling the heat to yield greater 
thaq^about 60 % by weightj)fcond^iisah^ the Fischer 

Assay. 
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1 84 1 . The method of claim 1805, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at le^sTa&DTrt-5-hgat^sources are disposed in 
the formation for each production well. 
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1842. The method of claijn-+86£, further comprising providing heat from tKree or more 
heat sources to at leas^i portion of tyie formation, wherein three or mor^f the heat 
sources are locatedym the formation ita a unit of heat sources, and wj^rein the unit of heat 
sources comprise^ a triangular jpfcttern.i 



1843. Themetl 
heat sources to a 



od of claim 1805, further comprising^oviding heat from three or more 
least a poction of the formation > wierein three or more of the heat 
sources are locate^ in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, apdwherein a plurality of the units are repeated 
over an area of the formation to form^a repetitive pattern of units. 

1844. A method of treating a'nydrocarbon containing formation in situ, comprising: 

providing heat from one or more heat sources to a selected section of the 
formation; 

allowing the heat to transfer from the one or more heat sources to the selected 
section of the^ormation to pyrolyze hydrocarbon within the selected section; 

wherein at least some hydrocarbons within the selected section have an initial 
atomij/bxygen weight percentage of less than about 15%; and 
producing a mixture from the formation. 



25 / 1 845. The method of claim 1 844, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 



30 1 846. The method of claim 1 8^l7^wthei^comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range 
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The method of claim 1844, wherein the one or more 
electrical heaters. 



.sources comprise 



1848. The method of claim 1844, wherein the one or more heat purees comprise 
surface hunters. 



1 849/ The method of claim P844, wherein the one or ipdre heat sources comprise 
flameless distributedtcambustorY 



1850\ The method o 
distributed combustors 



claim 1844, wherein the one or more heat sources comprise natural 



1851. The method of claim 1 844/fijrther comprising controlling a pressure and a 
temperature within at least a n^yority of the selected section of the formation, wherein 
the pressure is controlled a^a function of temperature, or the temperature is controlled as 
a function of pressure. 

1 852. The method of claim 1 844, further comprising controlling the heat such that an 
average heatiijg rate of the selected section is less than about 1 °C per day during 
pyrolysis. 



1853. /The method of claim 1844, wherein providing heat from the one or more heat 
solves to at least the portion of formation comprises: 

heating a selected volume {V) of the hydrocarbon containing formation from the 
'one or more heat sources, wherein the formation has an average heat capacity (C v ). and 
wherein the heating pyrolyzes at least jorngjaydfo ea ibo us within the selected lululut^ e£- 
the formation; and 

Tefein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = /?*^*C v *p* 
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herein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about/10 

°C/day. 



D 
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1854. The method of claijj*-+8447^vterein allowing the heat to transfer con^mses 
transferring heat substantially by conduct!* 



1855. ThemethOi 
sources comprises 
10 a portion of the sel 




heat from the one or more heat 



1856. The method o 
hydrocarbons having an 



heating the selected secHon such that a/mermal conductivity of at least 
cted section is greater than abouL0\5 W/(m °C). 



wherein the produced mixture comprises condensable 
ity of aj/feast about 25°. 
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15 1857. The method of claim 1 844/wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0. 1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

1858. The method of/laim 1 844, wherein the produced mixture comprises non- 
20 condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 



25 



1859. The method of claim 1844, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of tne condensable hydrocarbons is nitrogen. 



1860./ The method of claim 1844, wherein the produced mixture comprises condensable^ 
hydrocarbons, and wherein less than abouMJ^uby-wei^^^ calculated on an atomic 
basisxpf the condensablgJiydrCcarbons is oxygen. 
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1861.^J^he-ffiethod - oTcIa 1844. wherein the produced mixture compriseS^ajdensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on ar^tomic 
basis, of the condensable hydrocarbons is sulfur. 
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1862. The method of^laim 184*1. wherein the produced mixture cetfnprises condensable 
hydrocarbons, wherein about 5 % t&y weight to about 30 % by/weight of the condensable 
hydrocarbons comprise oxygen containing compounds.^^rfd wherein the oxygen 
containing compounds compris^ohenols. 

1 863. The method\of claim / 844, wherekf'the produced mixture comprises condensable 
hydrocarbons, and wfteigii/greater tl>tfn about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

1 864. The method of claim 1844, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 



20 



1 865. The pnethod of claim 1 844, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 



25 
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1 8p6. The method of claim 1 844, wherein the produced mixture comprises condensable 

^drocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
/condensable hydrocarbons are cycloalkanes. 

1 867. The method of claim 1844, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 

lerein the hydrogen is greater than about 10 % by volume of the jujn-condensable 
componenTand wherein the hydrogen is less than aDout &v%by volume of the non- 
condensable component. 
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186S^Fh^m^hod of claim 1844, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture i^mmonia. 

1869. The method of claim 1844, wherein the produced mixture ^tfmprises ammonia, 
and wherein the amrptSHIiTis used to produce fertilizer. 



10 



1 870. The method of claim 1 844, further comprismg controlling a pressure within at 
least a majority/of the sdected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar abstoluter" 

1871. The method of claim 1 844yfurther comprising controlling formation conditions to 



produce the mj 
about 0.5 bar 



:ture, wherein A/partial pressure of H2 within the mixture is greater than 



J 1 5 1 872. The method o&claim 1871, wherein the partial pressure of H2 within the mixture 
is measured when tWe mixture is at a production well. 
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1 873. The method of claim 1844, further comprising altering a pressure within the 
formation to/nhibit production of hydrocarbons from the formation having carbon 
20 numbers greater than about 25. 



1874. /The method of claim 1844, further comprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 



25 1 87jB. The method of claim 1 844, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
witjhin the section; and 

heating a portion of the section with heat from hydrogenation. 

30 1876^ The method of claim 1844 ? jujiiiere0ffipnsing: 

pr&dtiG«ig-hydr0gen and condensable hydrocarbons from the formation; and 
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hydrogenating a portion of the produced condensable hydrocarbons with at least a 
portion ot the produced hydrogen. " " - — 



1877. The method of clai#H844, wherein allowing the heat to transfer composes 
increasing a permeabUi'fy of a m^rity of the selected section to greater tljan about 100 
millidarcy. 

1 878. The method of claim 1 844, wherein allowing the h^t to transfer comprises 
substantially uniformly increasing a permeability of a/majority of the selected section. 

1 879. The method of claim 1 844, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

1880. The method of dmm 1844, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation fpr each production well. 

1881. Xhe method of claim 1 844, further comprising providing heat from three or more 
heaj/§ources to at least a portion of the formation, wherein three or more of the heat 

nirces are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

1 882. The method of claim 1 844, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
^sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area^rttre^oaa^tfion to form a repetitive pattern of units. 



1883. A method of treating a hydrocarbon containing formation in situ, comprising: 
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icfing heat from one or more heat sources to atTeSsba^ortion of the 

formation: 

aU<5wingNthe heat to transfer from the one or more heat sources /o a selected 
sectiorvof the formation; 

selected section has been selected for heapkfg using an atomic 
carbojnYatio of at least a portion of hydrocarbons in the selected section, 

pottifcn or tne hydmearbons in the^elected section comprises an atomic 



hydr 
vvhei ein at least a 



hydngen to carb©n ratio greater than about Q.7$( and wherein the atomic hydrogen to 
carbc\n ratio is less than about 1.65; and 

producing a mixture from the formation. 



1884. The method of claim 18#3, wherein the one or more heat sources comprise at 
least two heat sources, and Wherein superposition of heat from at least the two heat 
sources pyrolyzes at lea^T some hydrocarbons within the selected section of the 
formation. 

1885. The methfod of claim 1883, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 

1886. Tne method of claim 1 883, wherein the one or more heat sources comprise 
electrical heaters. 

1887. The method of claim 1 883, wherein the one or more heat sources comprise 
surface burners. 

[1888. The method of claim 1883, wherein the one or more heat sources comprise 
lameless distributed combustors. 



1889. ^The-mei had of claim 1883, where in the one or more heat sources comprise natural 
distributed combustors. 
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1 890. Thg^metKoHof claim 1 883, further comprising controlling a preSs^re and a 
tetrfperature within at least a majority of the selected section of the formations wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 



1891. The method of d^iml^3>iurther comprising controlling the hz&t such that an 
average heating rate 9! the selected section is less than about 1 °C p^aay during 
pyrolysis. 



1 892. The method of claim 1 
sources to at least the portion 



J83^wh6rein providing hea^from the one or more heat 
f formation comprises:, 
heating a selected volAme (V) of the hydrocarbon containing formation from the 
one or more heat s<Wces.y<4ierein the foimatiojar has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least someXydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the^quation: 
Pwr = h*V*C v *p B 

wherein Pwr is the Keating energy/day, h is an average heating rate of the 
formation, p B is formatipn bulk density, and wherein the heating rate is less than about 10 
°C/day. 



1893. The methfod of claim 1883, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

1 894. The method of claim 1 883, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 



1 895. The method of claim 1 883, wherehuhfi-pi^dtice^ comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 
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letKod of claim 1883, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by \^eight of the 
condensable hydrocarbons are olefins. 
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1897. The method o^6laim 188\ wherein the produced mixtfcre comprises non- 
condensable hydrocarbons, kAd whetein a molar ratio of §tnene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to/dbout 0.15. 

1898. The method of claim lf!83. wltefein the/produced mixture comprises condensable 
hydrocarbons, and Wherein Wss than about /% by weight, when calculated on an atomic 
basis, of the condensafclFnydrocarbons is nitrogen. 

1899. The method of claim 1883f wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 



20 



1900. The method ofxlaim 1883, wherein the produced mixture comprises condensable 
hydrocarbons, and vvherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 



25 



1 90 1 . The method of claim 1 883, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen- 
containing compounds comprise phenols. 

ixture comprises condensable 
% by weight of the condensable 




30 
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JjJQS^ffiT^ of claim 1883, wherein the produced mixture comprise^ condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensaj/le 
hydrocarbons comprises multi-ring aromatics with more than two rings/ 

1904. The memod of claim 1883, wherein the produced mixture :omprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight/ff the condensable 
hydrocarbons are asphahenes. / 



1905. The methpd of claim 1883, wherein the produced mixture comprises condensable 
hydrocarbons, 2ind wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

1906. The method of claim 1883Xvherein the produced mixture comprises a non- 
condensable component, wherem the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein Jrie hydrogen is less than about 80 % by volume of the non- 
condensable componejft. 

1907. The method of claim 1883, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

1908. TWe method of claim 1883, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

1900. The method of claim 1883, further comprising controllingjupressure within at 
least a majority of the selected section of the formation^vherein the controlled pressure 
is at ieast about 2.0 bar absolute. ^^^^ 

1910. The m&thed-crfclaim 1883, further comprising controlling formation conditions to 
produce the mixture, wherein a partial pressure of H2 within the mixture is greater than 
about 0.5 bar. 
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lJM^i^-ft^ of claim 1910, wherein the partial pressure of Hpti 

is measured when the mixture is at a production well. 



Jhe mixture 



1912. The method of clah*n883, R*rther comprising altering a pressure wirtrfn the 
formation to inhibit pro/uction/pf hydrocarbons from the formation havjng carbon 
numbers greater than about 25/ 

1913. The method of claim/1883. fiirtherVomprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 

1914. The method of claim 1883, further cotyfprising: 
providing hydrogen (H2) to the h^fed section to hydrogenate hydrocarbons 

within the section; and 

heating a portion of the section with heat from hydrogenation. 

1915. The method of clainri 1883, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least 
portion of the proauced hydrogen. 

1916. The/method of claim 1 883, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millid^rcy. 



1947. The method of claim 1883, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a 




fthe selected seciion. 



1918. The method of claim 1883, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 
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1919. The mfilhod-cf^imTSSS, wherein producing the mixtur^TraojDrises producing 
the mixture in a production well, and wherein at least about 7 heat sources ai^ disposed in 
the formation for each production well. 

1920. The method of claim 1883, further comprising providing heat from th/ee or more 
heat sources to at least a portiojMjTtEelfo^mation, wherein three or more gt the heat 
sources are located in the initiation in a ui\it$f heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 
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1 92 1 . The method pf claim 1 883, further comprising providing heat from three or more 
heat sources to at least^a portion of Jm formation, wherein three or more of the heat 
sources are located in the formation in a unit of heaLsources. wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repeurive pattern of units. 

1922. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or^nore heat sources to a selected section of the 

formation; 

allowing the heat to transfer from the one or more heat sources to the selected 
section of the formation^ pyrolyze hydrocarbons within the selected section; 

wherein at lea^t some hydrocarbons within the selected section have an initial 



t<^C£ 



25 



atomic hydrogen to carbon ratio greater than about 0.70; 

wherein / the initial atomic hydrogen to carbon ration is less than^btfut 1.65; and 
prodding a mixture from the formation. 



1923. fhe method of claim 1922,3^ieremthe one or more heat sources comprise at 
least two R&a^som^srarTd^wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 
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method of claim 1922, further comprising maintair 
the selected section within a pyrolysis temperature range. 



temperature within 
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1925. The method of claim 1922, wherein the one or more heat sources compris| 
electrical heaters. 

1926. The method ft claim 1922, wlf^ereiij the one or more heat sources ^mprise 
surface burners. 



1927. The method of claim 1922, \yherein the one or mor^Keat sources comprise 
flameless distributed combustors. 




1928. The method of cRtif 
distributed combustors. 



22, wherein the one or more heat sources comprise natural 



1929. The method of claim 1922, further comprising controlling a pressure and a 
temperature within at least ar majority of the selected section of the formation, wherein 
the pressure is controller is a function of temperature, or the temperature is controlled as 
a function of pressured 

1930. The method of claim 1922, further comprising controlling the heat such that an 
average heatii^g rate of the selected section is less than about 1 °C per day during 
pyrolysis. 



25 1 93 1 . Th[e method of claim 1922, wherein providing heat from the one or more heat 
sources toW least the portion of formation comprises: 

heatircg.aselected volume ( V) o£theJaydt^earfioiT^ formation from the 

one or more heat sources, wherein the formation has an average heat capacity (C v ). and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 

30 the formation; and 
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wherein heating-engfgy/day provided to the volume is equal to or le^than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, h is an average heating rat/ of the 
formation. p B is formation^ilk density, and wherein the heating rate i?4ess than about 10 
°C/day. 



□ 



1932. The method of claim 19Q2, wherein allowing theja^at to transfer comprises 
transferring heat sub; tantially by\conduction. 

1933. The method or claim/1922, wherein providing heat from the one or more heat 
sources comprises heaikig^he selected seeftion such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 



Si 1 5 1 934. The method of claim 1922, wherein the produced mixture comprises condensable 
U hydrocarbons having an API gravity of at least about 25°. 



□ 
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1935. The method'of claim 1922, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
20 condensable/hydrocarbons are olefins. 



25 



1936. /The method of claim 1922, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
cjondensable hydrocarbons ranges from about 0.001 to about 0.15. 

1937. The method of claim J^22rWfierein the produced mixture comprises condensable 
hydrocarbons^antTwherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 
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1938. The method of claim 192 2, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when^atculatgd on an atomic 
basis, of the condensable hydrocarbons is oxygen. 



1939. The method of claim 1922. -wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic^ 
basis, of the condensable hydrocarbons is sulfur. 



1940. Themetho 
hydrocarbons, w; 
hydrocarbons c 




2, wherein the produced mixture comprises condensable 
w weight to about 30 % by weight of the condensable 
prise oxygen corrjaining compounds, and^herein the oxygen 



containing compounds comprise phenols. 

1941. The method of claim 1922, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than^fjout 20 % by weight of the condensable 
hydrocarbons are aromatic c^mpomras. 



1942. The method of claim/1 922, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

1943. The method of claim 1922, wherein the produced mixture comprises condensable 
hydrocarbons/and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

1944. /The method of claim 1922, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



1945. ^ejiigihod-a^ wlieie rn-the- produ c e d m ixture comprises a non- 

condensable component, wherein the non-condensable component comprises hydrogen. 
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vvherein^thejiydrog^ 

component, and wherein the hydrogen is less than about 80 % by volume^5f*th^non- 
condensable component. 



1946. The method of claim 1922, wherein the produced mixture comprises ammoni^ 
and wherein greater tfcfan about 0.05 % by weight of the produced mixture is ammonia. 



1947. The methfed of claim 1 
and wherein thef ammonia is 



wherein the produced mixture compj^es ammonia. 
>ed to produce fertilizer. 



1948. The method of cLafim 1922, further comprising enrolling a pressure within at 
least a majority of the selected section of the fornj^tion, wherein the controlled pressure 
is at least about 2.0 bar absolute. 

1949. The method of claim 1922yfurther comprising controlling formation conditions to 
produce the mixture, wherein ^a'partial pressure of H2 within the mixture is greater than 
about 0.5 bar. 

1950. The methoa of claim 1949, wherein the partial pressure of H2 within the mixture 
is measured wKen the mixture is at a production well. 

195 1 . Tne method of claim 1922, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

1(952. The method of claim 1922, further comprising controlling formation conditions 
recirculating a portion of hydrogen from the mixture into the formation. 



1953. THeineth od of claim 19 2 2, fttrt h eruumpiisiiig. " 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and 
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heatin g a portin n of the section with heatfrnm hydrogenation. 

1954. The method of claim 1922, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least \ 

portion of the produced hydrogen. 



Ul 
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1955. The method pi claim 192fA wherein allowing the heat to tranjs*er comprises 
increasing a permeability of a n^omj^of the selected sectiojvto greater than about 100 

10 millidarcy. 

1956. The methW of claun 1922, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a pemreability of a majority of the selected section. 

15 1957. The method of claim 1922, further comprising controlling the heat to yield greater 
than about 60 % by weight 91 condensable hydrocarbons, as measured by the Fischer 
Assay. 

1958. The method^of claim 1922. wherein producing the mixture comprises producing 
20 the mixture in a Production well, and wherein at least about 7 heat sources are disposed in 
the formation ror each production well. 



25 



1959. Th/ method of claim 1922, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



30 



1960\ The method of claim 1922, further comprising providing heatjmnxlteee or more 
heat sourfcesjo at least a portionj)£iheJi^ or more of the heat 

sources are located in the formation in a unit of heat sources, wherein the unit of heat 
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znurrw rnmprirnr n trinnoiilnr pnrt n rn ind vv^ prpin a plurality of the UnitS are repeated 

over an area of the formation to form a repetitive pattern of units. 



10 
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1961 . A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the 

formation; 

allowing the heat to transfer from the one or more heat sources to a seized 
section of the formation; 

wher/in the selected section has been selected for heating u^ing an atomic oxygen 
to carbon raftio of at least a port^n of hydrocarbons in the s^kcted section, wherein at 
least a porfion of the hydrocarpon\in the selecte^sectjtfh comprises an atomic oxygen to 
carbon ratio greater than abo/it 0.025, an3*^erejHahe atomic oxygen to carbon ratio of at 
least a portion of the hydro/arbons in the sej^cted section is less than about 0.15 and 
producing a mixture from the fpi'mation. 

1962. The method of claim L96l, wherein the one or more heat sources comprise at 
least two heat sources. amKvherein superposition of heat from at least the two heat 
sources pyrolyzes at l^ast some hydrocarbons within the selected section of the 
formation. 



1963. Themiethod of claim 1961, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 



23 



1964. The method of claim 1961, wherein the one or more heat sources comprise 
/electrical heaters. 



1965. The method of claim 1961, wherein the one or more heat sources comprise 
surface burners. 

1 6 Th f mrtho d of r ln in i 1 n fi1 wI ii thhi iIip hup m i ii mhp l i P.i l- ^Tf r iirrr^ r nmprise 
flameless distributed combustors. 
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1 967. The method of claim 1 96 1 , wherein the one or moreTieal 
distributed combustors. 



comprise natural 



1968. The method of claim 1961, further comprising controlling a pressure and/ 
temperature within at least & majority of me selected section of the formatiprfTwherein 
the pressure is controllers a function of temperature, or the tempen^rfre is controlled as 
a function of pressure. 

1969. The method of claim 1961/further comprising controlling the heat such that an 
average heating rate o\the selected section is less tKan about 1 °C per day during 
pyrolysis. 

1970. The method of claim 1961, whefein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volunafe {V) of the hydrocarbon containing formation from the 
one or more heat sources, wnerein the formation has an average heat capacity (C v ). and 
wherein the heating pyr^'zes at least some hydrocarbons within the selected volume of 
the formation; and 

wherein hating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr ^calculated by the equation: 
Pwn£ h*V*C v *p B 
lerein Pwr is the heating energy/day, h is an average heating rate of the 
form^ion, p B is formation bulk density, and wherein the heating rate is less than, about 10 
/day. 



1971. The method of claim 1961 ? whereinaL 
transferring heat substan^aliy4jy"^onduction. 



Tguie heat to transfer comprises 
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19^2^ The method of claim 1961, wherein providing heat fron the one or more heat 



sources comprises heating the selected section such that a ther 



tal conductivity of at least 



a portion of the selected section is greater than about 0.5 W/(m °C). 

1973. The method of claim 1961, wherein the producedymixture comprises condensable 
hydrocarbons having an API gravity of at least about 25 



1974. The met 
hydrocarbons, i 
condensable hy 



od oi. claim 1961, wherein the prpduced mixture comprises condensable 
nd wherein about 0.1 % by weight to about 15 % by weight of the 
rocarbon^are olefins. 



1975. The methoHof cl&im 1961, wherein the produced mixture comprises non- 
condensable hydrocarbons, and whefein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

1976. The method of claina 1961, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

1977. The methoel of claim 1961, wherein the produced mixture comprises condensable 
hydrocarbons, aria wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 



1978. The/method of claim 1961, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

[979. The method of claim 1961, wherein the prochjpecTmixture comprises condensable 
hydrocarbons, wherein about 5 % by vveigljWtfabout 30 % by weight of the condensable 
hydrocarbons comprise oxygen cpattfming compounds, and wherein the oxygen 
containing coi^cuitids-ectnprise phenols. 



556 



Conley. Rose & Tayon. P.C 



^_1£&9: — Tfiemethod of claim 1961, wherein the produced mixTur5~crm*pos£s condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 



10 



1981. The method oj^aim 196ts wherein the produced mixture compris^condensable 
hydrocarbons, an^ wherein less than About 5 % by weight of the condensable 
hydrocarbons comprises multi-ring dramatics with more than twp^ings. 



hydrocarboi 



1982. The method of claim 19ol ; wherein the produc^mixture comprises condensable 



;, and wherein L£ss than about 0.3 % byweight of the condensable 



hydrocarbons are asphajl^ries. 

1983. The method of claim 1961, whej^in the produced mixture comprises condensable 
15 hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 

condensable hydrocarbons are cycloalkanes. 

1984. The method of ddim 1961, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 

20 wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, pnd wherein the hydrogen is less than about 80 % by volume of the non- 
condens^tfle component. 



25 



198o. The method of claim 1961, wherein the produced mixture comprises ammonia, 
/and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 



[986. The method of claim 1961, wherein the producedjnixture comprises ammonia, 
and whereinthe_ammo»i^ to produce rertilizer. 
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1987. Themethod^f^latnri^i , further comprising controllin^T?ressure_within at 
least a majority of the selected section of the formation, wherein the controlled pressure- 
is at least about 2.0 bar absolute. 



1988. The method of claim 1961, further comprising controlling formation conditions to 
produce the mixture, whereijar a partial pressure of H2 within the mixture is greater than, 
about 0.5 bar. 



a 



ft 
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1989. The method of claim 1988, wherein tn£ partial pressure of H2 witl^n the mixture 
10 is measured when the mixture is at a prqauctiorK^elL 



1990. The method of claim 1961, further comprising altering^ pressure within the 
formation to inhibit production q^iiydrocarbons from th^/formation having carbon 
numbers greater than about 25. 

1991. The method of claim 1961, further conrfprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 



1 992. The method of claim 1 96 1 ynirther comprising: 
20 providing hydrogen (H^rto the heated section to hydrogenate hydrocarbons 

within the section; and 

heating a portioiy6f the section with heat from hydrogenation. 



1993. The method of claim 1961, further comprising: 
25 producing hydrogen and condensable hydrocarbons from the formation; and 

hydrefgenating a portion of the produced condensable hydrocarbons with at least a 
portion ofiahe produced hydrogen. 



1994. [ The method of claim 1961, wherein allowing the heat to t ransfer cs. 
30 increa^ng a permeability of a majorityjiEUhe-setfcted^ to greater than about 100 
millidarcv. 
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^4-995r-"^FhrTfietHbd of claim 1961, whereinlillowin|n^ further 
comprises substantially uniformly increasing a permeability of a majority^f^he selected 
section. 



fi 
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1996. The method of claim 1961, further comprising controlling the heat to vidd greater 
than about 60 % by-wetght of condensable hydrocarbons, as measured byfhe Fischer 
Assay. 



1997. The, 
the mixture 
the formatio 1 




method of 
in a production 





1961, wherein producing th^mixture comprises producing 
erein at lea^about 7 heat sources are disposed in 

oduction well. 



1998. The methodof claim 1961, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular^pattern. 

1999. The method of claim 1961, further comprising providing heat from three or more 
heat sources to at lea^r a portion of the formation, wherein three or more of the heat 
sources are located/in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



25 2000. 4* method of treating a hydrocarbon containing formation in situ, comprising 
providing heat from one or more heat sources to a selected section of the 
formation; 

allowing the heat to transfer from the one or more heat sources to the selected 
Section of the formation to pyrolyze hydrocarbons within the' selected section; 

wherein at least some hydrocarbons within the selected _s.ection have an initial 
atomic oxygen to carbon ratio greater than about 0.025; 
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wherein the initial atomic oxygen to carbon ratio is less than about 0. 15; and 
producing a mixture trom the" 

200 1 . The method of claim 2000, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at ldtst the two heat 
sources pyrolyzes at least some hydrocarbons within the selecte^section of the 
formation. 



2002. The method ofliuaim 2000, fiirther comprising maintaining a temperature within 
the selected section vithna a pyrolysis temperapire range. 

2003. The method (j>{ claim 2000, wherein the one or more heat sources comprise 
electrical Heaters. 



2004. The method of claim ,2000, wherein the one or more heat sources comprise 
surface burners. 

2005. The method claim 2000, wherein the one or more heat sources comprise 
flameless distributed combustors. 

2006. The iriethod of claim 2000, wherein the one or more heat sources comprise natural 
distribute^ combustors. 

2007/ The method of claim 2000, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
function of pressure. 



>008. The method of claim 2000, further comprising controlling the heat such that an 
average heating rate of the selected section is le^sJhaa^betrTT^C per day during 
pyrolysis. 
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2009. The method ols^frrTG^^v/hQrem providing heat from the one oTrTrac^heat 
sources^e^fleast the portion of formation comprises: 

heating a selected volume (F) of the hydrocarbon containing formation from tihe 
5 one or more heat sources, wherein the formation has an average heat capacity (C v ),£nd 
wherein the heating pyrolyzes atleast somel^ydrocarbons within the selected voJ*ume of 
the formation; and 

wherein heating energy/day provided to\the volume is equal to ogress than Pwr. 
wherein Pwr is calculated 
10 Pwr = h*V*Cl*p B 

wherein Pwr {s the heating energ^day, h is an average heating rate of the 
formation, p B is formation bulk density, and wRgreifl-th^^ieating rate is less than about 10 
°C/day. 

15 2010. The method of claim 2000, wherein Rowing the heat to transfer comprises 
transferring heat substantially by conduction. 

201 1 . The method of claim 2 OOpf wherein providing heat from the one or more heat 
sources comprises heating the/selected section such that a thermal conductivity of at least 
20 a portion of the selected se#ion is greater than about 0.5 W/(m °C). 



2012. The method of claim 2000, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

2013. The rcfethod of claim 2000, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 



2014/ The method of claim 2000, wherein the produced mixture comprises non- 
30 condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to aboutJL 
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20l£rHFhe"m£thod oi claim 20uu, wherenrthe^iiBduced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, wReTrealculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

2016. The method of claim 2000, wherein the produced mixture comprises condensabl^ 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomij; 
basis, of the condensable J^ydcocarbons is oxygen. 



10 
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20 1 7. The method of claim 200% wherein the produced mixture comprises condensable 



hydrocarbons, and w 



lerein less/than about 1 % by weight, wherpetffculated on an atomic 



basis, of the condensable hydrocarbbqs is 

201 8. The method of claim 2000, wherein tlje'produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by vypr^ht to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comrai^e phenols. 

2019. The method jd claim 2000, wherein the produced mixture comprises condensable 
hydrocarbons, ajra wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 



2020. /The method of claim 2000, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 

25 h/drocarbons comprises multi-ring aromatics with more than two rings. 

202 1 . The method of claim 2000, whereinjhe-pred^ comprises condensable 
<drocarbons, andwhgi^i^^ 0.3 % by weight of the condensable 

hydrocarbons are asphaltenes. 



30 
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-£U22. I he indhod of claim 2000, wherein the produced mixtuFexeiwprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



00 
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2023. The method of claim 2000, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hyjlrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hvdfogenis less than about 80 % by volump^of the non- 
condensable component. / \ 



2024. The method of c 
and wherein greater than 



laim 



2000, wherein the produced mixture comprises ammonia, 
albout 0.05 % py weight of the produced mixture is ammonia. 



2025. The method of claim 20GQ<wherein the pnrauced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 
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2026. The method of claim 2000, further comprising controlling a pressure within at 
least a majority of the selected sectjmi of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute/ 

2027. The method of claim 2000, further comprising controlling formation conditions to 
produce the mixture, ynerein a partial pressure of H2 within the mixture is greater than 
about 0.5 bar. 



25 2028. The r^ethod of claim 2027, wherein the partial pressure of H 2 within the mixture 
is measured when the mixture is at a production well. 



30 



2029/ The method of claim 2000. further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the forma tion having carbon 
numbers greater than about 25. 
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^ 030 Thp-m p»lwil nPi'lulin ?nnn I'm iIihi in nrtfMwno rnntrnlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the forfrtaticn. 



m 



203 1 . The method of claim 2000, further comprising: 
providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 

within the section; an£ 

heating a poftion of theNsection with heat from hydrogenatij 

2032. The method of claV^20C|0, further comprising: 
10 producing iWdrogen a^condensable^hydrocarfe^ns from the formation; and 

hydrogenatiroe a portion oftfiTproduced ccjrfaensable hydrocarbons with at least a 
portion of the produced hydrogen. 

2033. The method of claim 2000, whe^in allowing the heat to transfer comprises 
15 increasing a permeability of a majoprfy of the selected section to greater than about 100 

millidarcy. 



sz 
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2034. The method of clajm 2000 ; wherein allowing the heat to transfer further 
comprises substantially/uniformly increasing a permeability of a majority of the selected 
section. 



25 
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2035. The method of claim 2000, further comprising controlling the heat to yield greater 
than about/O % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

2036. The method of claim 2000, wherein producing the mixture comprises producing 
e mixture in a production well, and wherein at least about 7 heat sources are disposed in 

formation for each production well. 



ihe 



2037.^The-metheehjfrIa^ comprising providing heat from three or more 

heat sources to at least a portion of the formation, wherein three or more of the heat 
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in the formation in a unit of heat sources, and wRerem^lie unit of heat 
sources comprises a triangular pattern. 
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2038. The method of claim 2000, further comprising providing heat from threeA more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein thermit of heat 
sources comprises^fnangukr pattern, and wherein a plurality of the jmits are repeated 
over an area of/he formation tbv|brm a repetitive pattern of units y 

2039. A method of treating a h>jdVo^arbon containing fopifiation in situ, comprising: 
providing heat from one pr n^ore heat sources^ro at least a portion of the 

formation; 

allowin&the heat to transfer from the Qrfe or more heat sources to a selected 
section of the formation; 

wherein the seteet^ci section has/6een selected for heating using a moisture 
content in the selected section, and wherein at least a portion of the selected section 
comprises a moisture content of l£ss than about 15%; and 
producing a mixture frjam the formation. 

2040. The method of claim 2039, wherein the one or more heat sources comprise at 
least two heat sources(and wherein superposition of heat from at least the two heat 
sources pyrolyzes j*f least some hydrocarbons within the selected section of the 
formation. 



25 204 1 . The m'ethod of claim 2039, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 



2042. Thfe method of claim 2039, whereir 
electrical heat 



Tre~heat sources comprise 
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2043. The met 
surface burners. 



rim 2039, wherein the one 



tsjieat sources comprise 



2044. The method of claim 2039, wherein the one or more heat sources comprise 
flameless distributed combustors. 
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2045. The method o 
distributed compustors 



2046. Theme 



im 2039, wherein the one or more heat sources compnse natural 




hod of claim 2039, 



comprising controJJing a pressure and a 



temperature vvimin at least a majority of the selected septfon of the formation, wherein 



the pressure 



is cohtipl/c 



ed as a function of temperapdfe, or the temperature is controlled as 



30 



a function of pressure. 

2047. The method of claim 2039, fclrther comprising controlling the heat such that an 
average heating rate of the sel^zfed section is less than about 1 °C per day during 
pyrolysis. 

2048. The methockof claim 2039, wherein providing heat from the one or more heat 
sources to at le^st the portion of formation comprises: 

heating a selected volume ( V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wheram the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the/formation; and 

wherein heating energy/day provided to the volume is equal to orJess-tharfTVr, 
f wherein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heafriTgenergy/day, h is an average heating rate of the 
jrmano^ bulk density, and wherein the heating rate is less than about 1 0 

°C/dav; 
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_2j04£^Ffie"method of claim 2039, wherein allowing the heat to transfer composes 
transferring heat substantially by conduction. 
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2050. The metj*6d R>f clahp 2039, wherein providing heat frpm the one or more heat 
sources comprises Heating me selected section such thaj^a thermal conductivity of at least 
a portion o/the selecljed section is^greater than about 0.5 W/(m °C). 



2051. The method o 
hydrocarbons having 



claim 2039, wherein the produced mixture comprises condensable 
an API gravity &i at least about 25°. 



2052. The method c/f claim 2039, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein>about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

2053. The method of claim 2039, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 



L*. 



2054. The method of claim 2039. wherein the produced mixture comprises condensable 
hydrocarbons/ and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the/condensable hydrocarbons is nitrogen. 



25 



2055. The method of claim 2039, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basisJof the condensable hydrocarbons is oxygen. 



20)66. The method of claim 2039 1 jA t hefein the produced mixture comprises condensable 
Vdrocarbons. and whej&trfless than about 1 % by weight, when calculated on an atomic 
3asis, of the condensable hydrocarbons is sulfur. 
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lO^^TheTSetHod of claim 2039, wherein the producedTrrixt^^ condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of thecoTretensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 



B 

as. 



2058. The method pftflafitK£039, wherein the produced mixture comprisespcfndensable 
hydrocarbons, affd wherein y&rearer than about 20 % by weight of the cpriaensable 
hydrocarbons^are aromatic^cokipoVinds. 



10 2059. Thfe method of claim 2039, 
hydrocarqons, and wj^rein less th; 



wherein the produp^a mixture comprises condensable 
about 5 % W weight of the condensable 



hydrocarboH§comprises multi-ring Womati^s with more than two rings. 
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2060. The method of claim 2039/wherein the produced mixture comprises condensable 
15 hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 



H= 20 



2061 . The method of claim 2039, wherein the produced mixture comprises condensable 
hydrocarbonsy^nd wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



2062/ The method of claim 2039, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
therein the hydrogen is greater than about 10 % by volume of the non-condensable 
25 / component, and wherein the hydrogen is less than about 80 % by volume of the non- 
/ condensable component. 

^ ^063. The met hfldjai-olak^^ Ihfc produced-mtxtoexc^^ ^ammonia, 

and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

30 
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2064. The method of claim 2039, wherein the pro3uc?t 
and wherein the ammonia is used to produce fertilizer. 



comprises ammonia. 



2065. The method of claim 2039, further comprising controlling a pressure withip^t 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 



10 



2066. The method of ckfinrSQ39, further comprising contromng formation conditions to 
produce the mixtur^f wherein a^artial pressure of H 2 wipnn the mixture is greater than 
about 0.5 bar. 



□ 



2067. The method of dairy! 2066, ^ ^rein Jh^bSrtial pressure of H 2 within the mixture 
is measured wtaen the mi/ture is at a produdion well. 

15 2068. The method of claim 2039, Mther comprising altering a pressure within the 
formation to inhibit production q^nydrocarbons from the formation having carbon 
numbers greater than about 25/ 

2069. The method of cmm 2039, further comprising controlling formation conditions 
20 by recirculating a portion of hydrogen from the mixture into the formation. 



25 



2070. The method of claim 2039, further comprising: 

providing hydrogen (H 2 ) to the heated section to hydrogenate hydrocarbons 
within the section; and 

heating a portion of the section with heat from hydrogenation. 



30 



2071. the method of claim 2039, further comprising: 

/producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 
Portion of the produced hydrogen. 
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~7G7T riie method of claim 20j^7w^feiiral4oMdiig w th^eat to transfer comprises 
increasing a permeability of a majority of the selected sectiorrtcTgre^ter than about 100 
millidarcv. 



2073. The method of claim 2039, wherein allowing the heat to transfer further 
comprises substantj^Hysjniformly increasing a permeability of a majority of the selected 
section. 



2074. The 
than about 60 
Assay. 




ethod of claim 
% by weight of 



039, further comprising controlling the heat to yield greater 
pndensable hydrocarbotfs, as measured by the Fischer 




2075. The method of claim 2039, where ^producing the mixture comprises producing 
the mixture in a pk^ductipn well, and wherein at least about 7 heat sources are disposed in 
the formation for each production Well. 

2076. The method of claim / 2039, further comprising providing heat from three or more 
heat sources to at least a/portion of the formation, wherein three or more of the heat 
sources are located ii/the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises^ triangular pattern. 

2077. The/nethod of claim 2039, further comprising providing heat from three or more 
heat sounds to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
o/er an area of the formation to form a repetitive pattern of units. 



2078. A method of treating a hydrocarbon containing foimationjjLsitu, comprising: 

providing heat from one or more heaLsottfeesToTselected section of the 
formation; 
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allowing the heat tCLtra nsfeiii^m^ to the selected 

section of the formation; 

wherein at least a portion of the selected section has an initial moistyfe content of 
less than about 15%; and 

producing a mixture from the formation. 



10 
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2079. The method of claim 2078, wherein the one or more he*u sources comprise at 
least two heat sources, and wherein superposition of heat fr0m at least the two heat 
sources pyrolyzes at le^st some hydrocarbons within the /elected section of the 
formation. 

2080. The method of cla inJ k)78, further comprising maintaining a temperature within 
the selected section withi 1 1 pwolysis temperature range. 



2081. The mi 
electrical heater 



/ 

jthod of claim 2078, wherein the one or more heat sources comprise 



20 



2082. The method of claim 207^ wherein the one or more heat sources comprise 
surface burners. 

2083. The method of cl^im 2078, wherein the one or more heat sources comprise 
flameless distributed oombustors. 



25 



2084. The metfefod of claim 2078, wherein the one or more heat sources comprise natural 
distributed combustors. 



2085. /The method of claim 2078, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the Wessure is controlled as a function of temperature, or th eJem|5erature is controlled as 
a function ot pressure. 
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2086. The method nfriaim 7 Q7K , furth e r rnmpri^inrr rnn lrnllinp the heat such that an 
igFfieating rate of the selected section is less than about 1 °C per day i 

pyrolysis. 

2087. The method of claim 2078, wherein providing heat from the one ^/more heat 
sallrcesV) at least the portion of formation comprises 




iting 



a selected volume (V) of the hydrocarbon containing formation from the 
heat sourceSyWherein the formation has an average heat capacity (C v ). and 
^yfolyzes at least some hydrocarbons within the selected volume of 

th^formatioln; and 

fein heating energy/day provided to ^e volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk densky, and wherein the heating rate is less than about 10 
°C/day. 



2088. The method of claim 2078, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 



2089. The method of claim 2078, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 



2090. The method of claim 2078, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25° 



20#1 . The method of claim 2078, wherein^heproduced mixture comprises condensable 
hydrocarbons, and whereiji-abrJufO.l % by weight to about 15 % by weight of the 
condensable fiyclrocarbons are olefins. 
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2092. Jlbe-methotTot claim 2078, wherein the produced rnixUir?"cos^rises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane i$ the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 



10 



2093. The methpdc>f claim 2078, wherein the produced mixture^omprises condensable 
hydrocarbons^md wHferein^ess than about 1 % by weight, wj^n calculated on an atomic 
basis, of the /ondensatUf hydrocarbons is nitrogen. 



2094. The method of clairrS2078, wherein the nroduced mixture comprises condensable 
hydrocarbons, and wherein lessfKan about L% by weight, when calculated on an atomic 
basis, of theVondensabLe hydrocarbons i^oxygen. 



W 15 



2095. The method of claim 201p( wherein the produced mixture comprises condensable 
hydrocarbons, and wherein legs than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 



M 20 



2096. The method/of claim 2078, wherein the produced mixture comprises condensable 
hydrocarbons, wnerein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons /omprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 



25 



2097. /The method of claim 2078, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hyd/ocarbons are aromatic compounds. 

209sL The method of claim 2078, wherein the produced mix ture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 
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2099 i _jQie_me#tot^^ comprises condensable 

hydrocarbons, and wherein less than about 0.3 % by weight of>ne condensable 
hydrocarbons are asphaltenes. 
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2100. Jftelrfethod of claim 2078, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalk^es. 

2101 A The method of^lakfi 2078/wherein the produced mixture comprises a non- 
condeirsable component, wherein the non-condensable component comprises hydrogen, 
wherein m^hydrogen is greyer than about 10 % by volume of the non-condensable 
component, and wherein^ne hydrogen is less than about 80 % by volume of the non- 
condensable component. 

2102. The methcKl of claim 2078, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 



o 
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2103. The^method of claim 2078, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

2104/ The method of claim 2078, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
i/at least about 2.0 bar absolute. 



25 / 2 105. The method of claim 2078, further comprising controlling formation conditions to 
produce the mixture, wherein a partial pressure of H2 within the mixture is greater than 
about 0.5 bar. 



30 



2 106. The method of claim 2 105, wherein the partial pressure of H2 within the mixture 
is measured when the mixture is at a production well. 
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0 1 07 - Thf m e thod " f rlaim furthe r rr t m p nsW ^ltaring fljiressiire within the 

formation to inhibit production of hydrocarbons from the formation havmg-sarbon 
numbers greater than about 25. 

2108. The method of claim 2078, further comprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 



2 1 09. The method of claim 2078, further comprising 
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prodding hyc 
within the section; anp 
heating a port 




ted section tyriydrogenate hydrocarbons 
on of the section with heatarom hydrogenation. 



2110. Thetnethod off claim 2078, further comprising: 
produongjiydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion or the produced condensable hydrocarbons with at least a 

portion of the produced hydrogen. 

2111. The method of>claim 2078, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. 



25 



2112. T#e method of claim 2078, wherein allowing the heat to transfer further 
comprises substantially uniformly increasing a permeability of a majority of the selected 



secwon. 



1113. The method of claim 2078, further comprising controlling the heat to yield greater 
ithan about 60 % by weighU^f^aode nGablc hydrocarbons, as measuied by the Fi3ch c r - 
Assay. 
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^2444^, Thej iglhod-of^aii^^ wherein producing-th^-aajxture comprises producing 
the mixture in a production well, and wherein at least about 7 heat solves are disposed in 
the formation for each production well. 

2115. The method of claim 2078, further comprising providing heat^from three or more 
heat sources to at least a portion of the formation, wherein three/fr more of the heat 
sources are located jn4]ie formation in a unit of heat sources; and wherein the unit of heat 
sources comprises a triangular pattern. 
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heat sour 



:es to at 



f claim 2078frurther comprising providing heat from three or more 
east a portion of the forrafation, wherein three or more of the heat 
sources £ re located in the formation in a/unit of heat sources, wherein the unit of heat 
sources comprises a triangular patten^ and wherein a plurality of the units are repeated 
over an area^me formation to fonn a repetitive pattern of units. 

2117. A method of treating/ hydrocarbon containing formation in situ, comprising: 

providing heat frovp one or more heat sources to at least a portion of the 
formation; 

allowing the hdkt to transfer from the one or more heat sources to a selected 
section of the formation; 

wherein the selected section is heated in a reducing environment during at least a 
portion of the time that the selected section is being heated; and 

producing a mixture from the formation. 
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2118. The method of claim 2117, wherein the one or more heat sources comprise at 
least twc/ heat sources, and wherein superposition of heayr^nvaHe^^ heat 
sources pyrolyzes at least some hydrocarkotts^ithin the selected section of the 
formation. 
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2119. The method of claim 2117, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 



Conley. Rose & Tayon. P.C. 



- 2120. Thcmcth 
electrical heaters, 



te one or more heat sources comprise 



2121. The method of claim 2117, wherein the one or more heat sources comprise 
surface burners. 

2122. The method of cl^Ai 2117, wherein the one x or more heat sources comp/se 




€rein the one or more heat sources comprise natural 



flameless distributed com 

2123. Th; 
distributed 



2124. The method of claim 2117, further comprising controlling a pressure and a 
temperature w\hin at least a majority of the selected^ection of the formation, wherein 
the pressure is controlled as a function of temp^ture, or the temperature is controlled as 
a function of pressure. 



2125. The method of claim 21 17<Turther comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. 



2126. The method of claim 2117, wherein providing heat from the one or more heat 
sources to^t least the portion of formation comprises: 

leating a selected volume (V) of the hydrocarbon containing formation from the 
one^or more heat sources, wherein the formation has an average heat capacity (C v ) ; and 
therein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to t he volume is equal to or less than Pw r. 
wherein Pxvr is calculated-by^tre^quation: 
r wr = h*V*C v *p B 
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Te heating energy/day. A is an average-heatiag-rate of the 
formation. p B is formation bulk density, and wherein the heating rate is less than about 
°C/day. 

2127. The methgd'TJFctaim 2117. wherein allowing the heat to transfer comprises 
transferring h^at substantially by conduction. 
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2128. Tne method of claim 21 17, wherein pj^viding heat from thejelie or more heat 
sources comprises heating ^e selected^se^tion such that a theprrfal conductivity of at least 
10 a portidn of the selected/section is greater than about 0 > >'W/(m °C). 



2129. the method oyclaim 2117, wherein^Ke produced mixture comprises condensable 
hydrocarbcms havipg an API gravity o£4t least about 25°. 

15 2130. The method of claim 1A 17, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 



2131. The metfiod of claim 2117, wherein the produced mixture comprises non- 
20 condensable^ hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensaole hydrocarbons ranges from about 0.001 to about 0.15. 



2132. The method of claim 2117, wherein the produced mixture comprises condensable 
h/drocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
:>asis. of the condensable hydrocarbons is nitrogen. 



2133. The method of claim 2117, wherein the produced mixt ure comprises condensable 
hydrocarbons, and wherein-lfiss-AarrsBout 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 
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^J^^^fke^^ condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an at 
basis, of the condensable hydrocarbons is sulfur. 



2135. The method of claim 2117. wherein the produced mixture comprises condensable, 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condeosdole 
hydrocarbons comprise oxyaenfT^ntaining compounds, and wherein the oxyj 
containing compounds comprise phenols. 
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10 2136. The method of claim 2117, vWierein the produced mixjxfre comprises condensable 
hydrocarbons, and Avherein greater uia^ about 20 % by \jf£lght of the condensable 
hydrocarbons are aromatic compounds. 

2137. The method of claim 2M7, whereirKfne produced mixture comprises condensable 
15 hydrocarbons, ancKwherein Azss than aJ?out 5 % by weight of the condensable 

hydrocarbons comprises multi-rin^aromatics with more than two rings. 

2138. The method of clairn 21 17, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 

20 hydrocarbons are astmaltenes. 
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2139. The method of claim 2117, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

2 Y40, The method of claim 2117, wherein the produced mixture comprises a non- 
/condensable component, wherein the non-condensable component comprises hydrogen, 

wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
.component, and wherein the hy drogen is less t h a n a bout 80 % b y 'H nnr* of thf p n n- 

concTensable component. 
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_The method of claim 2117, wherei n the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the pTocttn^ecLiiLixture is ammonia. 

2 142. The method of claim 2117, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 



10 



15 



2143. The method of clairjx-241 17, further comprising controlling a pressure within at 
least a majority of the^elected section of the formation, wherein the controlled pressure 
is at least about 2.0/bar absolute. 



2144. The met 
produce the 
about 0.5 bar 



fod of claim 2117, farther comprising cprltrolling forma)it)n conditions to 
mixjture, wherein a partial ptessui^-effk within the mixture is greater than 



2 145. The metho\of claim 2 144, wherein the partial pressure of H2 within the mixture 
is measured when the x tBixlupe is at a productiorvweil. 



20 



2146. The method of claim 2117, further comprising altering a pressure within the 
formation to inhibit production o^Kydrocarbons from the formation having carbon 
numbers greater than about 2* 



2147. The method o^claim 21 17, further comprising controlling formation conditions 
by recirculating abortion of hydrogen from the mixture into the formation. 



2D 



2148, The^method of claim 2117, further comprising: 

sfroviding hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
withy^ the section; and 

heating a portion of the section with heat from hydrogenation. 



30 2149. ThemSlhud uf claim 2117, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
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Ifogenating a portion of the produced condensable 
portion of the produced hydrogen. 



rocarbons with at least a 



2 1 50. The method of claim 2117, wherein allowing the heat to transfer domprises 
increasing a permeability of a majority of the selected section to greater jflian about 100 
millidarcy. 



2151. The method of claim 2117, wherein allowing the heat to transfer comprises 
substantially unifojmly-rncreasing a permeability of a majority of the selected section. 




2 1 52. The method of claim 2 U 7, further comprisiWcontrolling the heat to yield greater 
than about 60 % by weight </f coqdensable hydropdrbons, as measured by the Fischer 
Assay. 

2153. Thelmethod of c\Aim 2117, wj^rein producing the mixture comprises producing 
the mixture i\a production well. jmd wherein at least about 7 heat sources are disposed in 
the formation for each producjtfon well. 



2 1 54. The method of ofaim 2117, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

2155. Th£ method of claim 2117, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over lan area of the formation to form a repetitive pattern of units. 



2 1 56. A^m^thod of treating a hydroc^ in situ, comprising: 

heating a first section of the formation to produce a mixture from the formation; 
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he ating a - boc o nJ miliun of the -fefmatioaiand 

recirculating a portion of the produced mixture fronTtRe-ficgt section into the 
second section of the formation to provide a reducing environment withlththe second 
section of the formation. 

2157. The method of claim 2 1 56, further comprising maintaining a temperatur^ within 
the first section or the second section within a pyrolysis temperature range. 



i 
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2158. The method of claim 2r§6, wherein heating the first or the second section 
comprises heating with an electric d heater. 



2159. Thembthod 
comprises hea 



of claim 2156 
ing with a surface 



/heFdn heating tlje first m the second section 



burner. 



2 1 60. The methodsqf clahp^ 1 56, wherein heafmg the first or the second section 
comprises heating with a flameless distributed combustor. 



ru 

p 
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2161. The method of claim 2 1 56, Wnerein heating the first or the second section 
comprises heating with a natura^uistributed combustor. 

2162. The method of ctelm 2156, further comprising controlling a pressure and a 
temperature within at/feast a majority of the first or second section of the formation, 
wherein the pressure is controlled as a function of temperature, or the temperature is 
controlled as aiunction of pressure. 

2163. The method of claim 2156, further comprising controlling the heat such that an 
average heating rate of the first or the second section is less than about 1 °C per day 
duri/fg pyrolysis. 



2164. The method of claim 2156, wherein heating the first o r the seconds 
comprises: 
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10 



heatiag^rSeTected volume (V) of the hydrocarbon containingf&rmation from one 
or more heat sources, wherein the formation has an average heat capacity (CX and 
wherein the heating pyrolyzes at least some hydrocarbons within the selectee! volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal^ or less than Pwr, 
wherein Pwr is iZlalculatecNpy the equation: 
Pwr = 

\ting energy/day, h is ar^verage heating rate of the 
.density, and wherein the heating rate is less than about 1 0 



wherei n Pwr is the 



formation, p B 
°C/day. 



s formation 



butt 



2165. The metl^d^of^aim 2156, \yfierein heating the first or the second section 
comprises transferring heat substantially by conduction. 
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2166. The method of claim 2156, wherein heating the first or the second section 
comprises heating the first or the second section such that a thermal conductivity of at 
least a portion of theTirst or the second section is greater than about 0.5 W/(m °C). 

2167. The method of claim 2156, wherein the produced mixture comprises condensable 
hydrocarbon/having an API gravity of at least about 25°. 
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2168. /The method of claim 2156, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 



2169. The method of claim 2156, wherein the produced mixture comprises non- 
cond^able hydrocarbons^ 



rniolar ratio ot ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 
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2170. The me th o d of c l nim ~H vrhnrin thr produ ced mi^jwprornprisrs condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calcitt^ed on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

2171. The method of claim 2156. wherein the produced mixture comprises condensable 
hydrocarbons, and whereii>less4han about 1 % by weight, when calcjkdated on an atomic 
basis, of the condensate hydrocarbons is oxygen. 
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2172. The methc/d of claim 215$, wnerein the produced mixture comprises condensable 
10 hydrocarbons, aqji wherein less t/iVn about 1 % by weignt, when calculated on an atomic 

basis, of the condensable hydrorfarbWis is sulfur. 

2173. The method of claim,2l56, wherein the produced mixture comprises condensable 
hydrocarbons, wherehi-about 5 % by weigftt to about 30 % by weight of the condensable 

15 hydrocarbons comprise oxygen contairfing compounds, and wherein the oxygen 
containing compounds comprise oftenols. 

2 1 74. The method of claim'? 156, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 

20 hydrocarbons are aromatic compounds. 
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2175. The method of claim 2156, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocan?ons comprises multi-ring aromatics with more than two rings. 

[76. The method of claim 2156, wherein the produced mixture comprises condensable 
'hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
wdrocarbons are asphaltenes. 
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2177. The method of claim 2156. wherein the produced mixture comprises condensable 

^of the 



hydrocarbons, and wherein about 5 % by weight to about 30 % by"" 5 
condensable hydrocarbons are cycloalkanes. 



2178. The method o^peteiiTr^ 1 56, wherein the produced mixture comprises a noj 
condensable comp6nent, wherem the non-condensable component comprise^Kydrogen, 
wherein the hydrogen is greater man about 10 % by volume of the non^dndensable 
component, and wherein ^ie hydrogen is less than about 80 % b^y<5lume of the non- 
condensable/component. 



2179. The 



method of claim 2156Twherein the produced mixture comprises ammonia, 



and wherein\greater than about 0.05 % by weight of the produced mixture is ammonia. 



2 1 80. The method of claim 2 1 56, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is usejHo produce fertilizer. 

2181. The method of clmm 2 1 56, further comprising controlling a pressure within at 
least a majority of the first or second section of the formation, wherein the controlled 
pressure is at least about 2.0 bar absolute. 

2182. The method of claim 2156, further comprising controlling formation conditions to 
produce :he mixture, wherein a partial pressure of Ho within the mixture is greater than 
abom 0.5 bar. 

2183. The method of claim 2 1 82, wherein the partial pressure of H2 within the mixture 
is measured when the mixture is at a production well. 



21 84. The method of claim 2156, further comprising altering a pressure within the 
formation to inhibit prnHjuj jlir i of hy dr o^nrbrmrfrA rn thr f n rmnti n n ^ "" g ^rhnn 
numbers greater than about 25. 
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HTsT The method of claim 2156, further comprising: 

providing hydrogen (H2) to the first or second section to hydrogerJat^ 
hydrocarbons within the first or second section; and 

heating a portion opfee-fkst or second section with heat from hydrogefiation. 
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2 1 86. The method of claim 2156, 

producing hyHrogen anq Vonde 1 
hydrogenatir g a portion of t 
portion of the produ :ed hydrogen. 



ther comprising: 

hydrocarbons from t^ formation; and 
"pFoduced condensablejtydrocarbons with at least a 



2187. The method of claim 2156, wherein h^afing the first or the second section 
comprises increasing a permeability of a^rrfajority of the first or the second section to 
greater than about 100 millidarcy. 

2188. The method of claipri 2 1 56, wherein heating the first or the second section 
comprises substantially^uniformly increasing a permeability of a majority of the first or 
the second section/^ 

2 1 89. T\p/^nc^od of claim 2 1 56, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 

Assay. 



1190. The method of claim 2156, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 



2191. The method of claim 2156, further comprising providing heat from three or more 



heat sources to at least a portion of the formationrwhereirTtiiree or more of the heat 
sources aie lucateu hnEeformation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 
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2h9?TThe method of claim 2156, further comprising providing heat from tnr5e-©JUHore 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 
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2193. A methofl of treatin; 

provide 
formation; arid 

allowing the heat to 
section of thei formation such 



g a hydrocarbon containing formation in situ, cop*{5rising: 
one or\nore heat sources to at least a portkm of the 



rari! 



fer from mz one or moreiieat sources to a selected 



section increases to greater thin about 100 milHdarcy 



that a permeability ofaneast a portion of the selected 




2194. The method of claim 2193, whprein the one or more heat sources comprise at 
least two heat sources, and wherein'superposition of heat from at least the two heat 
sources pyrolyzes at least somemydrocarbons within the selected section of the 
formation. 



20 



2195. The method of claim 2193, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 



2196. The method of claim 2193, wherein the one or more heat sources comprise 
electrical heaters. 

25 2197. /The method of claim 2193, wherein the one or more heat sources comprise 
surface burners. 



2198. The method of claim 2193, wherein the one or more heat sources cox 
flameless distributed combustors. 
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^sources comprise natural 



2200. The method of claim 2193, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a ^nCfiorTofH^mperature, or the temperature is controllers 
a function of pressure. 



2201, The method of/:laim 2193, furtoer comprising controlling threat such that an 
average heating rate of the selected se/tioji is less than about per day during 




pyrolysis. 



2202. The method of cfeim.2i93, wherein prodding heat from the one or more heat 
sources to at least the portion of formatioji'comprises: 

heating a selected volume (Vyof the hydrocarbon containing formation from the 
one or more heat sources, wherpin the formation has an average heat capacity (C v ), and 
wherein the heating pyrol^s at least some hydrocarbons within the selected volume of 
the formation; and 

wherein hewing energy/day provided to the volume is equal to or less than Pwr. 
wherein Pwr recalculated by the equation: 
Pwy/= h*V*C v *p B 

therein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°Q7dav. 



2203. The method of claim 2193, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 



>04. The method of claim 2193, wherein providing heat from the one or more heat 
sourcescomprises healing the selected section such that a th eulial coiiduilivi t y of ai -teast- 



a portion of the selected section is greater than about 0.5 W/(m °C). 
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22Q5. The method uf claim 2193, rurthef^ompdsiag^groducing a mixture from the 
formation, wherein the produced mixture comprises condensableTiytfrec^rbons having an 
API gravity of at least about 25°. 



2206. The method of claim 2193, further comprising producing a mixture from tta 
formation, wherein the produced mixture comprises condensable hydrocarbon^/and 
wherein about O.L9<fby weight^o about 15 % by weight of the condensate hydrocarbons 
are olefins. 

2207. The/method of claim 21^3,\£iirther comprising pnxWcing a mixture from the 
formation, Wherein the produced mix^t^rel compris£Sj*dn-condensable hydrocarbons, and 
wherein a molar ratio of ether/e to ethane in thejnih-condensable hydrocarbons ranges 
from about OiOOl to about 0/15. 




2208. The methocTof claim 2193/nirther comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is nitrogen. 

2209. The method of claim 2193, further comprising producing a mixture from the 
formation, wnerein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen. 



2210/ The method of claim 2193, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condeiWble hvdrocarbons is sulfur. 
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22 1 L The method of claim 2193, runner compTBme^Fodudng a mixture from the 
formation, wherein the produced mixture comprises condensable hydroca?b©qs ) wherein 
about 5 % by weight to about 30 % by weight of the condensable hydrocarbons cbmprise 
oxygen containing compounds, and wherein the oxygen containing compounds/omprise 
phenols. 
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2212. The method of claim 2193, further comprising producing^ mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein greater than about 20 % by weight of the condensable hydrocarbons are aromatic 

10 compounds. 

2213. The method of claim \E 193, further comprising producing a mixture from the 
formation, wherein the produced mbaure comprises condensable hydrocarbons, and 
wherein less than about 5 % by>veight of the condensable hydrocarbons comprises multi- 

15 ring aromatics with more th#n two rings. 

2214. The method of claim 2193, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less tl)an about 0.3 % by weight of the condensable hydrocarbons are 

20 . asphaltenes., 



25 



2215. /The method of claim 2193, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wtferein about 5 % by weight to about 30 % by weight of the condensable hydrocarbons 
are cvcloalkanes. 



2216. The method of claim 2193, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises a non-condensable component, 
^yherein the non-condensable component comprises hydrogen, wherein the hydrogen is 

greate^Ujian about 10 % by volume of t hp nnr)-rnnHen^i1ih' nmi|um^m and wherein the 

hydrogen is less than about 80 % by volume of the non-condensable component. 
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2217. The method^of^lai m 2193, further comp riaingjjroducing a mixture from the 
formation, wherein the produced mixture comprises ammonia, anJ'Xvhemn greater than 
about 0.05 % by weight of the produced mixture is ammonia. \. 

22 18. The method of claim 2 193, further comprising producing a mixture/from the 
formation, wherein the produced mixture comprises ammonia, and wja^rein the ammonia 
is used to /produce fertiyizen 

2219. / The method of clakn 2193, further comprismgxontrolling a pressure within at 
least a majority of thp selectbd section of the formation, wherein the controlled pressure 
is at least about 2.0ybar absolute/*" "/^ 

2220. \The memod of claim 2193s further comprising controlling formation conditions to 
produce a mixture from the formation, wherein a partial pressure of H2 within the mixture 
is greater than about 0.5/tfar. 

222 1 . The method of claim 2220, further comprising producing a mixture from the 
formation, wherein the partial pressure of H2 within the mixture is measured when the 
mixture is A a production well. 

2222/ The method of claim 2193, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
lumbers greater than about 25. 

2223. The method of claim 2193, further comprising producing a mixture from the 
formation and controlling formation conditions by recirculating a portion of hydrogen 
from the mixture into the formation. 



2224. The method ofcTafT 



)3, further comprising: 
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providing hydrogen (H2) to the heated sectK)frtD4*ydrQgenate hydrocarbons 
within the section; and 

heating a portion of the section with heat from hydrogenation. 

2225. The method of claim 2193, further comprising: >S 
producing hydrogen ,and condensable hycjj^arbons from the fcp«£uon; and 
hyorogenating a po/tionDfthe-pfoSuced condensable hydfocarbons with at least a 

portion or the produced hydrogen. 

2226. Tshe metho^of claim 2193, further^edmprising increasing a permeability of a 
majority of the selected section to gpedter than about 5 Darcy. 

2227. The method of claim 2 193, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

2228. The nfethod of claim 2193, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay 

2229. The method of claim 2193, further comprising producing a mixture in a 
production well, wherein at least about 7 heat sources are disposed in the formation for 
each production well. 

£230. The method of claim 2193, further comprising providing heat from three or more 
neat sources to at least a portion of the formation, wherein three or more of the heat 
soWes are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

223 1 . The method of claim 2193, fiirthercomprt^^ heat from three or more 

heat sources to at least a portion of the formation, wherein three or more7)Flhe--heaL__^^ 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 



592 



Conley, Rose & Tayon. P.C. 



comprises a triangular pattern, and wherein a plurality of the units are repeatei 
over an area of the formation to form a repetitive pattern of units. 



2232. A method y pftreating^a hydrocarbon containing formation in situ, comf^fising: 

providing hea^o™ oqe or more heat sources to at least a portic^ffof the 
formation; 2nd 

al^jwing the h^at transfer fronyhe one or more heat#6urces to a selected 
'the formation sucfSthat a permeability of a majority of at least a portion of the 



section 



selected 



section increases substantially uniformly. 



le method ofjclaim 2232, wherein the^ne or more heat sources comprise at 
least two heat sources/ and wherein superposition of heat from at least the two heat 
sources pyr6|yzes at /east some hydrocarbons within the selected section of the 
formation. 



2234. The method of claim 2Z32, further comprising maintaining a temperature within 
the selected section within^a pyrolysis temperature range. 

2235. The method pf claim 2232, wherein the one or more heat sources comprise 
electrical heatersy 

2236. Theymethod of claim 2232, wherein the one or more heat sources comprise 
surface burners. 

223 if. The method of claim 2232, wherein the one or more heat sources comprise 
flayneless distributed combustors. 



1238. The method of claim 2232, wherein the one^orj 
Jistributed combustors. 



sarSources comprise natural 
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^^S^r^THemethod of claim 2232, further comprising controTriTTg^^i^syre and a 
temperature within at least a majority of the selected section of the formation, wher&w 
the pressure is controlled as a function of temperature, or the temperature is controlled^ 
a function of pressure./ 



OB 
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2240. The methoa of claim &232, further comprising controlling th^+feat such that an 
average heating rpte of the s^cted section is l^ss than about 1 JtC per day during 
pyrolysis. 

10 224 1 . The metliod of clai/n 2232, wherein providing heat from the one or more heat 
sources to at leastNhe por/ion of formation comprises: 

heating a selected volume (V) of^ne hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at/least some hydrocarbons within the selected volume of 
15 the formation; and 

wherein heating epf&rgy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr =h*Vy6 v *p B 

wherein Ait is the heating energy/day, h is an average heating rate of the 
20 formation. p/\s formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 



25 



224Z. The method of claim 2232, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

2243. The method of claim 2232, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivit ^oflatieasL 
a poTt ron of the selected - s ection is greater than about 0.5 W/(m °C). 
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2244. The mf thr> d nf claim 77,32. further com prising producing a mixture from the 
formation, wherein the produced mixture comprises conderisabte4i^rocar^^ 
API gravity of at least about 25°. 

2245. The method of claim 2232, further comprising producing a mixtme from the 
formation, whereiffthe^produced mixture comprises condensable hyjtfocarbons, and 
wherein aboyt 3.1 % by/weight to about 15 % by weight of the / pdndensable hydrocarbons 
are olefins/ 



2246. 



wherein 



he method of claim 2232, further comprising producing a mixture from the 



formation, wherein the produced mixture comprises non-condensable hydrocarbons, and 



& molar ratio of ethene to ethane^n the non-condensable hydrocarbons ranges 



from aboVt 0.001 td about 0.15. 

2247. The method of claim/2232, further comprising producing a mixture from the 
formation, wherein the Deduced mixture comprises condensable hydrocarbons, and 
wherein less than abemt 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is nitrogen. 

2248. The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen. 

2249. The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is sulfur. 



|30 " 2250. The method of claim 2232 : jurther comprising producin g a mixture from the 

fuTtheproduced mixture comprises condensable hydrocar55Frs7^vhei^ir^ 
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about 5^% J^Av@ighHcrgbl)ut 31) % by weight orihet?ofidexisablejiydrocarbons comprise 
oxygen containing compounds, and wherein the oxygen containing compounfo^omprise 
phenols. 



225 1 . The method of claiijv£332, further comprising producing'a mixture from the 
formation, wherein the^roduced mixture comprises condeimble hydrocarbons, and 



wherein greater thatfabout 20 % by 
compounds. 



weight of the cqpdensable hydrocarbons are aromatic 



2252. The method of claim/2232, further comprising producing a mixture from the 
formation, wherein the prc/auced mbaure comprises condensable hydrocarbons, and 
wherein less than aboujn % by Weight of the condensable hydrocarbons comprises multi- 
ring aromatl^s witlj/more thaj/two rings. 

2253. The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than ^oout 0.3 % by weight of the condensable hydrocarbons are 
asphaltenes. 

2254. The i^ethod of claim 2232, further comprising producing a mixture from the 
formation/wherein the produced mixture comprises condensable hydrocarbons, and 
wherein About 5 % by weight to about 30 % by weight of the condensable hydrocarbons 
are cvo4oalkanes. 



2255. The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises a non-condensable component, 
wjherein the non-condensable rnmponni^roiTi ^ hy drorm, wh erein the hyriro £HvH_ 
greater than abouLlX^r^^ of the non-condensable component, and wherein the 

hydrogen is less than about 80 % by volume of the non-condensable component. 
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2256, Thej net hod of claim 2232. further comprising pro ducing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and^wRerem^areater than 
about 0.05 % by weight of the produced mixture is ammonia. 



2257. The method of claim 2232, further comprising producing a mixture from tt 
formation, wherein the produced mixture comprises ammonia, and wherein ^ammonia 
is used to produce fertilizer. 



2258. The method of cla 
least a majoriw of the 
is at least about 2.0 bar a 



2232, further comprising controlling a pressure within at 
seUctdd section of the formation/wherein the controlled pressure 
solut 



2259. The method of claim 2232, further comprising controlling formation conditions to 
produce a mixture from the formation, w)ferein a partial pressure of H2 within the mixture 
is greater than Vbout 0.$ bar. 



2260. The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the partial pres/ure of H2 within the mixture is measured when the 
mixture is at a production well. 

2261. The method of claim ^2£2, further comprising altering a pressure within the 
formation to inhibit produc/101/ of hydrocarbons from the formation having carbon 
numbers greater than about 25 



2262. The method of claim 
formation and controlling 
from the mixture'into the fortnation 



2232, further comprising producing a mixture from the 
formation conditions by recirculating a portion of hydrogen 



2263. The/method of claim 22o2^ftirther comprising: 

providing hydrogenJHs^-to-the heated section to hydrogenate hydrocarbons 
within/he section: and 
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action with heat from hydrogenation. 



2264. The method of claim 2232, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 

portion of the produced hydrogen. 



2265. The method of c 
increasing a permeabil 
millidarcy. 

2266. The method of 
than about 60 % by wei 
Assay. 




, wherein allowing the heat to transfep^bmprises 
of a majomty of the selected section ttvgreater than about 100 





rther comfmsing controlling the heat to yield greater 
nsable'nydrocarbons, as measured by the Fischer 



2267. The method of claim 2232, further comprising producing a mixture in a 
production well, wherein at l^st about 7 heat sources are disposed in the formation for 
each production well. 

2268. The method of /laim 2232, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

2269. The/method of claim 2232, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources con^prises a triangular pattern, and wherein a plurality of the units are repeated 
over an area ot/fteibrmation to form a repetitive pattern of units. 



2270. A method of treating a hydrocarbonj 
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v ^providiag heat from on e or more heat sources to at least a portion of the 
formation; and 

allowing the heat to transfer from the one or more heat sourc^sttha^selected 
section of the form^rien^uch that a porosity of a majority of at least a portion oKtie 
selected section/increases substantially uniformly. 



u 
03 



2271 . The /nethod of clain\£270 5 wherein the one or more heat sources comprise 
least two h^at sources, and wfterein superposition of heat from at least the two hem 
sources pyijolyzes at least sorfie hydrocarbons within the selected section ofthe 
10 formation. 



2272. The method of claim 2270, further comprising maintaining a temperature within 
the selected setoion witlun a pyrolysis temperature range, 

15 2273. The method of claim 2270, wherein the^eme or more heat sources comprise 
electrical heaters. 



□ 

i — 



20 



2274. The method of claim 227Q/wherein the one or more heat sources comprise 
surface burners. 

2275. The method of^laim 2270, wherein the one or more heat sources comprise 
flameless distributee! combustors. 



25 



2276. The/method of claim 2270, wherein the one or more heat sources comprise natural 
distributed combustors. 



30 



2277. The method of claim 2270, further comprising controlling a pressure and a 
temperature within at least a majority ofthe selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 
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2278. The method^ofclai £ D. ? ? 70 J f u rt he r n omprising control lingjheheat such that an 
average heating rate of the selected section is less than about 1 °C per day duriT 
pyrolysis. 



2279. The method of cl3ina-2270, wherein providing heat from the one or more heaty 
sources to at least the^ortion of forhaation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation ^om the 
one or more heat /ources, wherein the formation has an average heat capacity (C v ), and 
wherein the heat ng pyrolyzes aHeast some hydrocarbons within the seated volume of 
the formation; and 

wherein ^eating energy/ iay pfrQvidpd to the volume is^cfual to or less than Pwr, 

equation: 



wherein Pwr is calculated 

Pwr = h * 

wherein Pw 
formation, p B is formatio 
°C/day. 



the hewing energy/day, h^an average heating rate of the 

5ulk density, and Wnerein the heating rate is less than about 1 0 



2280. The method of claim 2270, wherein allowing the heat to transfer comprises 
transferring heat substantia}^ by conduction. 

228 1 . The metho(Lof claim 2270, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 



2282. /The method of claim 2270, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons having an 



>I gravity of at least about 25°. 




The method 



570, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
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leremabout 0.1 % by weight to about 15 % by weight of the condensable hydrocarbons 
are olefins. 



2284. The method of claim 2270, further comprising producing a mixture frdm the 
formation, vvhefeinthe produced mixture comprises non-condensable hydrocarbons, and 
wherein a nwlar ratio^of ethene to ethane in the non-condensable^hydrocarbons ranges 
from abotf 0.001 to ^>out0.15. 



he method 
n, wherein the 
less than abou 
ble hydi 




oflclanh^IOjJi^ a mixture from the 

produced mixture comprises condensable hydrocarbons, and 
1 % by weight, whejaxalculated on an atomic basis, of the 
rocar |ons is nitrogen. 



2285. 
formatic 
wherein 
condens 



2286. TheViethod of claim 2270yhirther comprising producing a mixture from the 
formation, wherein the produce^ mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % py weight, when calculated on an atomic basis, of the 
condensable hydrocarbon/is oxygen. 



2287. The method elf claim 2270, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less th^h about 1 % by weight, when calculated on an atomic basis, of the 
condensableyfwdrocarbons is sulfur. 

2288. Jhe method of claim 2270, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, wherein 
abcAit 5 % by weight to about 30 % by weight of the condensable hydrocarbons comprise 
^xygen containing compounds, and wherein the oxygen containing compounds comprise 

^phenols. 



2289. The method of claim 2270, further comprising^producii^ mixture from t ha- 
lation, vvheidnJhe-pfedric^aT^ condensable hydrocarbons, and 
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^ wherein, gi 
compounds. 



"^Bouf20% by weight of the condensable hydrocarBofrSsare aromatic 



2290. The method of claim 2270, further comprising producing a mixtflre from the 
formation, wherein tlj^produce^mixture comprises condensable hydrocarbons, and 
wherein less than aJSout 5 % by we\ght of the condensable hydrocarbons comprises multi- 
ring aromatics with more than two n\igs. 



2291. The method of claim 22 



wherein less than 
asphaltenes. 



ibout 0.3 % 



r 0, further comprising producing a mixture from the 



formation, wherein the produce dVixture comnpfses condensable hydrocarbons, and 



y weigJitof^e^5ondensable hydrocarbons are 



2292. The method of clMm 227Qf further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein about 5 % by weigjn to about 30 % by weight of the condensable hydrocarbons 
are cycloalkanes. 

2293. The method/6 f claim 2270, further comprising producing a mixture from the 
formation, wherem the produced mixture comprises a non-condensable component, 
wherein the ncm-condensable component comprises hydrogen, wherein the hydrogen is 
greater thai/about 10 % by volume of the non-condensable component, and wherein the 
hydrogen/is less than about 80 % by volume of the non-condensable component. 

2294/ The method of claim 2270, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein greater than 
ai/out 0.05 % by weight of the produced mixture is ammonia. 



2295. The method of claim 2270, further comprisingprodug 
fon^atjoi ^ wherein^ ammonia, and wherein the ammonia 

is used tcrproduce fertilizer. 
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2296. The method of claim22703lfther^^ a pressure within at 

least a majority of the selected section of the formation, whereiTr^h^ontrolled pressure 
is at least about 2.0 bar absolute. 



2297. The method of claim 2270, further comprising controlling formation conditions to 
produce a mixture from theibqnation, wherein a partial pressure of H 2 withjrf the mixture 
is greater than about/0.5 bar. 



2298. The method of claim 2fl70, further comprising produpmg a mixture from the 
formation, wMerein the partial pressure of Hs-wffhin th^mixture is measured* when the 



mixture is ai 



a production well. 



2299. The method of claim 2270, furtherxfomprising altering a pressure within the 
formation tcKinhibit Deduction of hycjrocarbons from the formation having carbon 
numbers great erTfian about 25. 



2300. The method of clam 2270, further comprising producing a mixture from the 
formation and controlling formation conditions by recirculating a portion of hydrogen 
from the mixture jmo the formation. 

2301 . The/method of claim 2270, further comprising: 
Providing hydrogen (H 2 ) to the heated section to hydrogenate hydrocarbons 

withjfi the section; and 

heating a portion of the section with heat from hydrogenation. 



2302.' The method of claim 2270, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenatingj__EQjlio»-eMteTn , oduced condensable hydrocarbons with at least a 
portion of the produced hydrogen. 
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^SOjJQie-methoS^Tcm 2270, wherein allowing the heaTES^tfaqsfer comprises 
increasing a permeability of a majority of the selected section to greatjbr than about 100 
millidarcy. 



2304. The 
substantial 



y unifor 



method of cdaim 2270, wherein allowing the ^h^at to transfer comprises 



ly increasing a permeability of^majority of the selected section. 



2305. Thk method of claim 2270, furthej^omprising controlling the heat to yield greater 
than about §0 % by/weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 



2306. The method ofpiaim 2270, further comprising producing a mixture in a 
production well, and wherein at least about 7 heat sources are disposed in the formation 
for each produpnon well. 

2307. Trie method of claim 2270, further comprising providing heat from three or more 
heat^ources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
Sources comprises a triangular pattern. 

2308. The method of claim 2270, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 

25 over an area of the formation to form a repetitive pattern of units. 

2309. A method of treating a hydrocarbon containing formation in situ, comprising: 

^-^•^ Jiroviding heat from O n ^ pr mnrp hpqt snnrrpr tn nt I g n^t n portinn nf the , 

formation; 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation; and 
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controlling the heat to yiel d at leasLa faa iU-1 5 % bv - woicht -afla total organic 
carboaxjont&flt-ef^TIeast some of the hydrocarbon containing formation into^ftpdensable 
hydrocarbons. 



23 10. The method of claim 2309, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least Am two heat 
sources pyrolyzes ^least so^e hydrocarbons within the selected section of the 
formation. 



2311. The mi 
the selected selction 




thod of claim 
within a 



2312. Theme 
electrical heaters. 





2309,lEhftfi©r(56mprisin^maintaining a temperature within 
pyrolysis temperature^range. 



m 2309, wherein the one or more heat sources comprise 



23 13. The method of claim 2^09, wherein the one or more heat sources comprise 
surface burners. 

23 14. The method o/ claim 2309, wherein the one or more heat sources comprise 
flameless distribujed combustors. 

23 15. The inethod of claim 2309, wherein the one or more heat sources comprise natural 
distributed combustors. 



23 \Jb. The method of claim 2309, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function oftemgsiatuFercrt is controlled as 

function of pressure 
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23 1 7^J3*e-rtT5lKod"of claim 2309, further comprising controllinglKelieat^uch that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. 



23 1 8. The method of claim 2309, wherein providing heat from the one or m<yp€ heat 
sources to at least the portion of formation comprises: 

heating a seje^ted^lume (V) of the hydrocarbon containing formation from the 
one or more nea^sources, wlierein the formation has an average / Heat capacity (C v ) ? and 
wherein the hating pyrolyzejs at least some hydrocarbons ymhin the selected volume of 
the formatiorf; and 

wherein heating eyieAgy/day provided to t^volume is equal to or less than Pwr, 
wherein Pwr is calculated by Hie equation: 
Pwr = h*V*C v *L 

wherein Pwr is the heating ener£y/day } h is an average heating rate of the 
formation. p B te^opnation bulk depsity, and wherein the heating rate is less than about 10 
°C/day. 



23 19. The method of ciaim 2309, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

2320. The method of claim 2309, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portior/of the selected section is greater than about 0.5 W/(m °C). 

232/. The method of claim 2309, further comprising producing a mixture from the 
foj/friation. wherein the produced mixture comprises condensable hydrocarbons having an 
5 I gravity of at least about 25°. 



23£2. The method of claim 2309, further comprising producing a mixture from the 

forrnanW \yhprpjn the pi^4ttefrHTnynirp rnm primps rnndensahle hydrocarbons and 
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wh£i^*dxmrO:i Vo by weignt to about 15 % by weight of the condor 
are olefins. 



rocarbons 



2323. The method of claim 2309, further comprising producing a mixture fropffhe 
formation, wherein the produced mixture comprises non-condensable hydrocarbons, and 
wherein a ra^laTr^do of ethene to ethane in the non-condensable Ji^arocarbons ranges 
from about 0.001 to about 0.15. 



2324 
formati 
wherein 




he method oK^aim 2309, fjjfther comppi&ng producing a mixture from the 
^n, wherein th^^oduc^mixture cprfiprises condensable hydrocarbons, and 
less than aboit 1 % by weight^'hen calculated on an atomic basis, of the 



condensable hydrocarbons is nitrogen. 



2325. The method of claim 2309, further comprising producing a mixture from the 
formation, vvhereih^h^produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen. 

2326. The/method of claim 2309, further comprising producing a mixture from the 
formation; wherein the produced mixture comprises condensable hydrocarbons, and 
wherei/ less than about 1 % by weight, when calculated on an atomic basis, of the 
cond/nsable hydrocarbons is sulfur. 

2^27. The method of claim 2309, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, wherein 
about 5 % by weight to about 30 % by weight of the condensable hydrocarbons comprise 
oxygen containing compounds, and wherein the oxygen containing compounds comprise 
phenols. 



2328. The method of claim 2309, further comprisingjraduew^^ from the 

formation, wherein the producedjriixtere^omprises condensable hydrocarbons, and 
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wherein greater than about 20 % by 
compounds. 



weu 



/drocarbons are aromatic 



10 



m 



2329. The method of cjaiTnTStM?, further comprising producing a mixture from the 
formation, wherein )Ke produced mixture comprises condensable hydrocarbons, and 
wherein less than About 5 % by weibht of the condensable hydrocarbons comprises^ 
ring aromatics \wth more than two rings. 

2330. The met lod of claim 2 50<vfijQher comj^ from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 0.3 %lby weight of the condensable hydrocarbons aire 
asphaltenes. 



fulti- 



la 



233 1 . The method of claim 230^*hirther comprising producing a mixture from the 
1 5 formation, wherein the proceed mixture comprises condensable hydrocarbons, and 

wherein about 5 % by \yoght to about 30 % by weight of the condensable hydrocarbons 
are cycloalkanes. 



2332. The/method of claim 2309, further comprising producing a mixture from the 
20 formation, wherein the produced mixture comprises a non-condensable component, 

whe/ein the non-condensable component comprises hydrogen, wherein the hydrogen is 
feater than about 10 % by volume of the non-condensable component, and wherein the 
hydrogen is less than about 80 % by volume of the non-condensable component. 



2333. The method of claim 2309, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein greater than 
about 0.05 % by weight of the produced mixture is ammonia. 



2334. The method of claim 2309, further comprising producing a mixture from the 
formation, wherein th e produced mixtu re rnrn p^ rnn itnmnni^inl lU^i^m the ammonia 
is used to produce fertilizer. 
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Xhe-m^^ 2309 s furthercomp^^ within at 

least a majority ofthe^elected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 



2336. Tpe method of clair ^ 
produce a mixture from the 
is grea/er than about 0.5 bai 



2337. 



2309, further comprising controlling^brmation conditions to 
brmation, wherein a partial pressure of H2 within the mixture 



The method of claifn 23Q9, furtherpe^prising producing a mixture from the 
formation, wherein the partial pressure ofMi within the mixture is measured when the 
mixture is at a productiom well. 



2338. The method of ^claim 2o09, further comprising altering a pressure within the 
fomatiomto inhibit pfrodwmon of hydrocarbons from the formation having carbon 
numbers greater-tKan about 25. 

2339. The method of claim 2309, further comprising producing a mixture from the 
formation and controlling formation conditions by recirculating a portion of hydrogen 
from the mixture into the formation. 

2340. The method of claim 2309, further comprising: 
providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 

withiA the section; and 

heating a portion of the section with heat from hydrogenation. 



2p4 1 . The method of claim 2309, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a p^rti^n nfjV prnfj]irpH mnHf>n<iah|e hydrocarbons at i east a 
portion ofthe produced hydrogen. 
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le method of claim 2309, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about lOf 
millidarcy. 

2343. The method of claim 2309, wherein allowing the heat to transfer c/gmiprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

2344. The method of claim 23G9, wherein the heating is controlled to yield greater than 
about 60 % by wefght of condensable hydrocarbons, as measured by the Fischer Assay. 



2345. The method of claim 2309/^irther comprisine/producing a mixture in a 



production well, and wherei/i at least abot 
for each production well. 



l gat source s, are disposed in the formation 



2346. The method of claim 2309, further/comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formationin a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

2347. The method of claim'2309, further comprising providing heat from three or more 
heat sources to at least abortion of the formation, wherein three or more of the heat 
sources are located in/fhe formation in a unit of heat sources, wherein the unit of heat 
sources comprises i triangular pattern, and wherein a plurality of the units are repeated 
over an area of tWe formation to form a repetitive pattern of units. 



2348. A method of treating a hydrocarbon containing formation in situ, comprising: 

providing heat from one or more heat sources to at least a portion of the 
formation; 

allowing the heat toji^nsfeHrffn^ one or more heat sources to a selected 
section of the formation; and 
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controlling the heat to yield greater than about 60 % by weight of condensable 
hydrocarbons^asjneastn-ed^>The Fischer Assay. 

2349. The method of claim 2348, wherein the one or more heat sourceycomprise at 
least two heat sources, and wherein superposition of heat from at least/fhe two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 



2350. The method of claim 2348, further comprising maintaining a temperature within 
the selected sedtion withlh a pyrolysis temperature ratfge. 



2351. Themdthod 
electrical heate 

2352. The method 
surface burners. 




n throne or more heat sources comprise 



2348, wherein the one or more heat sources comprise 



2353. The method of clairn 2348, wherein the one or more heat sources comprise 
flameless distributed coinbustors. 

2354. The method of claim 2348, wherein the one or more heat sources comprise natural 
distributed compustors. 

2355. Th/ method of claim 2348, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pr/ssure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 



Z356. The method of claim 2348, further comprising controJJing-theTieat such that an 
Average heating rate of the selectedjectioft4sifsTthan about 1 °C per day during 
pytetos. 
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2357. Thej3aelhed^TfTrtainr23^ wherein providing heat from the one or morS^ 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from tKe 
one or more heat sources, wherein the formation has an average heat capacity (CVand 
wherein the heating pyrolyzes at least some hydrocarbons within the selected^yolume of 
the formation; and 

whereinfneatin^energy/day provided to the volume is equal Jefbr less than Pxv?\ 
wherein Pwr/is calculated by the equation: 



Pwr 



wherein Pwnfo the heating energy/da^ h is an a^rage heating rate of the 



formation, 
°C/day. 



o B is formanDn|bulk density^id wherejffthe heating rate is less than about 10 



2358. The method of claim 2348, wherein allowing the heat to transfer comprises 
transferring heaK^ubstantially by conduction. 



20 



2359. The method of claim 2348, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 



25 



2360. The/method of claim 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons having an 
API gnivity of at least about 25°. 

2^61. The method of claim 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensahkJiydfw 
whei^in about 0.1 % by3eight4e-abUIirTT%by weight of the condensable hydrocarbons 
are olefins. 



30 
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2362. The method of claim 2348, further comprising producing a mixture from the 

s. , — ■ ■ . 

formation, wherein the produced mixture compnse?n$ire hydrocarbons, and 

wherein a molar ratio of ethene to ethane in the non-condensable hydroc&ri^ons ranges 
from about 0.001 to about 0.15. 

2363. The method of claim 2348, further comprising producing a mixture fr^m the 
formation, wherem'lhe produced mixture comprises condensable hydrocapons, and 
wherein less thsfri about 1 % by weight, when calculated on an atomic Jrasis, of the 
condensable hydrocarbons is nitrogen. 



2364. The rtiethod of 41aiIT^2548 T -feTtKer comprising ppefducing a mixture from the 
formation, wherein the produced mixture comprises/dondensable hydrocarbons, and 
wherein less than about 1 % by weight, when^aflculated on an atomic basis, of the 
condensable hydrocarbons is oxygen. 



2365. The method of claim 23 48f further comprising producing a mixture from the 
formation, wherein the prodded mixture comprises condensable hydrocarbons, and 
wherein less than about :Jr% by weight, when calculated on an atomic basis, of the 
condensable hydrocaftons is sulfur. 

2366. The n>ethod of claim 2348, further comprising producing a mixture from the 
formation/(vherein the produced mixture comprises condensable hydrocarbons, wherein 
about 5//o by weight to about 30 % by weight of the condensable hydrocarbons comprise 
oxygen containing compounds, and wherein the oxygen containing compounds comprise 
phenols. 



2(367. The method of claim 2348, further comprismgT5fo3ucing a mixture from the 
formation, wherein the^j^KlueedTmxture comprises condensable hydrocarbons, and 
wherein greater than about 20 % by weight of the condensable hydrocarbons are aromatic 
compounds. 
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* — Tne method of claim 2348, further comprising producing aTTTimre^roin the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and^ 
wherein less than about 5 % by weight of the condensable hydrocarbons comprises /fiulti- 
ring aromatics with more than two rings. 
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2369. The method of claim 2348, further comprising producing a mixtafe from the 
formation, wherein trie proMuced mixture comprises condensable hydrocarbons, and 
wherein less than about 0.3 7to%y weight of the condensable hy^ocarbons are 
asphaltenes. 

2370. The method OAclaim 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture comopises condensable hydrocarbons, and 
wherein about 5 % by weight to apout 30 °//by weight of the condensable hydrocarbons 
are cycloalkanes. 

2371 . The method of claim 234#, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises a non-condensable component, 
wherein the non-condensable component comprises hydrogen, wherein the hydrogen is 
greater than about 10 % by volume of the non-condensable component, and wherein the 
hydrogen is less than about 80 % by volume of the non-condensable component. 



25 



2372. The method of claim 2348, further comprising producing a mixture from the 
formation/wherein the produced mixture comprises ammonia, and wherein greater than 
about 0/05 % by weight of the produced mixture is ammonia. 

23/3. The method of claim 2348, further compri^iiig^producing a mixture from the 
formation, wherein the producedjpwemfTcomprises ammonia, and wherein the ammonia 
ik used to producgjertrfizer. 
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2374. The method of claim 2348, further comprising controlling a pressure withi 
least a majority of the selected section of the formation, wherein the controlled/ 
is at least about 2.0 bar absolute. 



2375. /The method of claim 2348. further comprising controlling formation conditions to 
produce a mixture from the formation, wherein a partial pressure of H2 within the mixture 
is griattfr than about 0.5 bar. 

237$. Th\\i et hod of claim 2348, further comprising'' producing a mixture from the 
formation, \Vh&^in the partial pressure of H2 within the mixture is measured when the 
mixtftre is at la prodtretioa-^ell. 



2377. The meltfiod of claim 2348, further comprising altering a pressure within the 
formatioiivto inhabit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

2378. The method of claim 234^8, further comprising producing a mixture from the 
formation and controlling formation conditions by recirculating a portion of hydrogen 
from the mixture into the foftnation. 

2379. The method of claim 2348, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and\ 

heating a portion\)f the section with heat from hydrogenation. 



2380. The method/ff claim 2348, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydroaenating a portion of the produced condensablej a'drorarh n ns with at least a- 

portion of the produced hydros 
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2381. The rriethed-ofttaim 2348, wherein allowing theTiearTD-ljatisfer comprises 
feasing a permeability of a majority of the selected section to greater tn^iv^bout 100 

millidarcy. 

2382. The method of claim 2348, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 
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2383. The method of 
production well, and 
for each production \kell. 



aim 23X8, further comprising producing a mixtur^r in a 

st about 7 heat sources are disposed/in the formation 



*in at 
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2384. The method o? claim 23$i > jurlh£r comprising provuifng heat from three or more 
heat sources to at least^a portionbf the formation, wherein three or more of the heat 
sources are located in the. formation in a unit of heat^sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



20 



2385. The method of claim 2348, furthepromprising providing heat from three or more 
heat sources to at least a portion of th^Tormation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangulappattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



2386. A method entreating a hydrocarbon containing formation in situ, comprising: 

heating aoirst section of the formation to pyrolyze at least some hydrocarbons in 
25 the first section and produce a first mixture from the formation; 

hearting a second section of the formation to pyrolyze at least some hydrocarbons 
in the second section and produce a second mixture from the formation; and 

leaving an unpyrolyzed section between the first sectiori^fid^Kesecond section to 
inhj/bit subsidence of the formation. 



30 
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2382^PheTfiet^^ of claim 2386, further comprising maintainingatemperature within 
the first section or the second section within a pyrolysis temperature rcmge. 

2388. The metljod of claim 2386, wherein heating the first sectijm or heating the second 
section comprises heating with an electrical heater. 
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2389. The method of claim 2386,/wherein heating the^nrst section or heating the second 
section co -nprisesYheating with a/surface burner. 

2390. The method W claim 2386, wherein/Keating the first section or heating the second 
section comprises heating with a flamej^ss distributed combustor. 

2391 . The metho^of claim 23Jfo, wherein heating the first section or heating the second 
section comprises heating wifh a natural distributed combustor. 
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2392. The method ot claim 2386, further comprising controlling a pressure and a 
temperature withjn at least a majority of the first or second section of the formation, 
wherein the pressure is controlled as a function of temperature, or the temperature is 
controlled as a function of pressure. 

2393/ The method of claim 2386, further comprising controlling the heat such that an 
average heating rate of the first or second section is less than about 1 °C per day during 
^rolvsis. 



25 / 2394. The method of claim 2386. wherein heating the first section or heating the second^ 
section comprises: 

heating a selected volume (V) of the hydrocarbon cont^imrfg^formation from one 
or more heat sources, wherein the formation has.aft^verage heat capacity (C v ), and 
wherein the heating pyrolyzes at je^s^stSme hydrocarbons within the selected volume of 
the formation; and 
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wherein heaiing-eaergy/bay provided to the volume is equal-to-srjess than Pwr. 
wherein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, h is an average heating rate of*he 
formation, p B is formation bulk density, and wherein the heating rate is le?/than about 1 0 
°C/dav. 
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2395. The method o^claiki 2386, wherein heating the fir^ection or heating the second 
section comprises transferr i n g fteat substantially by corfduction. 

2396. The method of claim 2386, wherein heating the first section or heating the second 
section compm^she^tang the formation^uch that a thermal conductivity of at least a 
portion of the first or second sectiop^respectively, is greater than about 0.5 W/(m °C). 

2397. The method of clain/2386. wherein the first or second mixture comprises 
condensable hydrocarbons having an API gravity of at least about 25°. 

2398. The method of claim 2386, wherein the first or second mixture comprises 
condensable hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight 
of the condensable hydrocarbons are olefins. 



25 



2399. /The method of claim 2386, wherein the first or second mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
cortdensable hydrocarbons ranges from about 0.001 to about 0.15. 

2400. The method of claim 2386, wherein the first or second mixture coinpfises 
[condensable hydrocarbons, and wherein less than about 1 % byy^er^hi, when calculated 

)n an atomic basis, of the condensable hydrocarban&HsliTttogen. 
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240 1 . The method of claim 2386, wher ein the first or second mjx ture comprises 
condensable hvdmcai^OTTCandwherein less than about 1 % by weightTwlieh^alculated 
on an atomic basis, of the condensable hydrocarbons is oxygen. 

2402. The method of claim 2386. wherein the first or second mixture compri/es 
condensable hydrocarbons, and wherein less than about 1 % by weight, wh^n calculated 
on an atomic basis, of the condensable hydrocarbons is sulfur. 
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2403. The method of claim 2J86, wherein the first or second mixture comprises 
condensable hydrocarbons, wherein abouto % by weight to ahizmt 30 % by weight of the 
condensable hydrocarbons comprise oxygen containing cor^pounds, and wherein the 
oxygen containing compou nds c on^rise phenols. 

2404. The mdthod of claim 2386, wherein the fb^t or second mixture comprises 
condensable hydrocarbons, knd wherein greajefr than about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 
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2405. The method of claim 2386ywherein the first or second mixture comprises 
condensable hydrocarbons, andXvherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 
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2406. The method of claim 2386, wherein the first or second mixture comprises 
condensable hydrocarbons, and wherein less than about 0.3 % by weight of the 
condensable hydrocarbons are asphaltenes. 

2407. The method of claim 2386, wherein the first or second mixture comprises 
condensable hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of 
the condensable hydrocarbons are cycloalkanes. 



240&, The method of claifrr2>&6, wherein the first or second mixture comprises a non- 
condensable component, and wherein the non-condensable component comprises 
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hydrogen^and^!^ non- 
condensable component and wherein the hydrogen is less than about 80 % by volurftespf 
the non-condensable component. 



2409. The method of claim 2386. wherein the first or second mixture comprises 
ammonia ; and wherein greater than about 0.05 % by weight of the first or second nature 
is ammonia. 
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2410. The methbd of cfeim 2386, whepdn the first or second mixtuj^omprises 
ammonia, and wherein ther ammonias used to produce fertilizer 

241 1. The method of claim 2386, further comprisingxfontrolling a pressure within at 
least a majority bf the first pr second section of tji^formation, wherein the controlled 
pressure is at least about 2.6 bar absolute. 

2412. The method o£clpim 2386^urther comprising controlling formation conditions to 
produce the first or second mixture, wherein a partial pressure of H 2 within the first or 
second mixture is greater tfim about 0.5 bar. 

2413. The method/6f claim 2386, wherein a partial pressure of H 2 within the first or 
second mixture is measured when, the first or second mixture is at a production well. 
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2414. The method of claim 2386, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 



24/15. The method of claim 2386. further comprising controlling formation conditions 
byVecirculating a portion of hydrogen from the first or secqndjnixturriH^ formation. 




30 241 6. The method of claim 2386, further comprising: 
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— providing hydr o ge n (H 2 ) to the first ursecoftd-secti^nto ^ 
hydrocarbons within the first or second section, respectively; and 

heating a portion of the first or second section, respectively, with heat from" 
hydrogenation. 



24 1 7. The meth&d of claim 2^86, further comprising: 
producing hydrogen and 'condensable hydrocarbons from the foptfation; and 
hydrdgenating a portion of the produced condensable hydpe^arbons with at least a 

portion of the produced hydrogen. 

241 8. The ipethod of claini^^jyh^rein heating^he first section or heating the second 
section comprises increasing a permeability ofa majority of the first or second section, 
respectively, to^greater than \boul 100 n^tfidarcy. 



2419. The method o^lajjrf 23 8^; wherein heating the first section or heating the second 
section comprises substantially uniformly increasing a permeability of a majority of the 
first or second section, respectively. 

2420. The method off claim 2386, further comprising controlling heating of the first or 
second section to /ield greater than about 60 % by weight of condensable hydrocarbons, 
as measured b>yfhe Fischer Assay, from the first or second section, respectively. 

2421 . The/method of claim 2386 T wherein producing the first or second mixture 
comprise/ producing the first or second mixture in a production well, and wherein at least 
about 7yheat sources are disposed in the formation for each production well. 



2422/ The method of claim 2386, further comprising providing heat from three or more 
heat [sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unitjif heat 
sources grnnprises a ftianoulax-panrrrr-' 
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NlA? \ Thej3^4lOT^rvrrTairri 2386. further comprising providing heat from thred or more 
heat sources to at least a portion of the formation, wherein three or more of th/heat 
sources are located in the formation in a unit of heat sources, wherein theimit of heat 
sources comprises a triangular pattern, and wherein a plurality of the^jafiits are repeated 
over an area of the jformation to form a repetitive pattern of units. 



2424. Ameth 



GB) 



fn 



i 

U 

M 

b15 



providi 
formation; 

allowing the heat 
section of the formation 

producing 



»d of treating a hydrocarbon containing formation in situ, comprising: 
ig heat frran one or'more heat sources to at least a portion of the 



to transfer from tfce one or more heat sources to a selected 
and 

ure from th£ formation through one or more production wells. 



wherein the heating is controller such that the mixture can be produced from the 
formation as a vapor, and wherein at least about 7 heat sources are disposed in the 
formation for each production well. 
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2425. The method of claim 2424, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyr^lyzes at least some hydrocarbons within the selected section of the 
formatior 



2426/ The method of claim 2424. further comprising maintaining a temperature within 
the/selected section within a pyrolysis temperature range. 

25 /2427. The method of claim 2424, wherein thejoag^fmore heat sources comprise 
electrical heaters. 

2428. The metho^efclaim 2424, wherein the one or more heat sources comprise 
surface buni^rs. 
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■^ 2429 , Th e - method of claim 2 -1 2 -1 ? wher e in tte 
flameless distributed combustors. 



^ormore heat sources comprise 



2430. The method of claim 2424, wherein the one or more heat sources compri/e natural 
distributed combustors. 
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2431. The methocyof claim 2424, further comprising controlling a pressure and a 
temperature within at leasPa majority of the se}e<5ted section ofjtfe formation, wherein 
the pressure is controlled as a^ ^ction ^femperature, or tjve temperature is controlled as 
a function of pres ;ure. 

2432. The methoaof .claim 24i4, further comprising controlling the heat such that an 
average heating rate\f the sele/ted sectiojns less than about 1 °C per day during 
pyrolysis. 

2433. The method of claim 242f4, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected^volume (V) of the hydrocarbon containing formation from the 
one or more heat souses, wherein the formation has an average heat capacity (C v ) f and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
rwr = /?*F*C v *y9fi 

f wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
3 C/lay. 
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2434. x< E he method of claim 242 
transferring heat substantially by conduction. 




5g*tne heat to transfer comprises 
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243?~TEFmethod^ or more heat 

sources comprises heating the selected section such that a thermal conductiVm^jf at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 



2436. The method of claim 2424. wherein the produced mixture comprises condensable 
hydrocarbons having,an API gravity of at least about 25°. 
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2437. The method of claim 2424, wherein the produced mixture comprises condensate 
hydrocarbons, and whdfein about 0.1 % by weight to about 15 % by weight of thf 
condensable hydrocarpons s ai^lefins 

2438. The method c(f claim 2424, wherein the produced mixtupe^omprises non- 
condensable hydrocarbons, and wherein a molar ratio of ejh€ne to ethane in the non- 
condensable^iydrocarbons ranges from about 0.001 tp^bout 0.15. 

2439. The method of claim 2424, wherein,tfie produced mixture comprises condensable 
hydrocarbons, and wherein less than ajxfat 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 



20 2440. The method of claim 2424, wherein the produced mixture comprises condensable 
hydrocarbons, and w^rein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

2441 . The/method of claim 2424, wherein the produced mixture comprises condensable 
25 hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 

basis/of the condensable hydrocarbons is sulfur. 

2442. The method of claim 2424. wherein the produced mixture comprises condensable 
jydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise^ and wherein the oxyg 
cont&qing compounds comprise phenols. 
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2443. The method of claim 2424. wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than aboin^O^rfe^^igl^ of the condensable 
hydrocarbons are aromatic compounds. 



2444. The methojd-^fc|aim 2424. wherein the produced mixture comprises condensable 
hydrocarbons./^nd wherein\less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics witlj/more than two rings. 

2445. Tlje method ofjdlaim |424, whereiivfhe produced mixture comprises condensaj; 
hydrocarbons, and wHerein less than abput 0.3 % by weight of the condensable 
hydrocaibons are aspnaltenes. 

2446. The method cf claim 2424, wherein the produced mixtuj^comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about^J Yo by weight of the 
condensable hydrocarbons are cycloalkanes. 

2447. The metHbd of claim 2424, whefem the produced mixture comprises a non- 
condensable component, wherejjrlhe non-condensable component comprises hydrogen, 
wherein the hydrogen is gpemer than about 10 % by volume of the non-condensable 
component, and whej#ln the hydrogen is less than about 80 % by volume of the non- 
condensable component. 




2448. "Life method of claim 2424, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 



2y449. The method of claim 2424, wherein the produced mixture comprises ammonia, 
id wherein the ammonia is used to produce fertilizer. 
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J2450. The Triethn(Lcrfud^^?il?4-ftWh<>r ^tff|^Trp^^ nj^cc Mr ^ within at 

least a majority of the selected section of the formation, wherein the controUe3^ressiJre 
is at least about 2.0 bar absolute. 



245 1 . The method of claim 2424, further comprising controlling formation conditions to 
produce th^fnixtu^e, wherein a partial pressure of H 2 within the mixture is greater than v 
about O./bar. 

2452. The method of otaim 2452, wherein the partial pressure of H^mhin the mixture 
is measured when the mixture is at a production well. 



2453 . The method of clai 
formations inhibit production 
numbers greater than about $5. 



2424, further compri^g altering a pressure within the 
of hydrocarbons from the formation having carbon 



2454. The method ofcl [aim 24^4. further comprising controlling formation conditions 
by recirculating a portion o^fiydrogen from the mixture into the formation. 

2455. The method of claim 2424, further comprising: 
providingiiydrogen (H 2 ) to the heated section to hydrogenate hydrocarbons 

within the section; and 

heating a portion of the section with heat from hydrogenation. 



2456. The method of claim 2424, further comprising: 
producing hydrogen and condensable hydrocarbons from the formation; and 

f hydrogenating a portion of the produced condensable hydrocarbons with at least a 
portioh of the produced hydrogen. 

2457. \The method of claim 2424, wherein allowing the heat to transfer comprises 
increasingVpemeability of a majority of the selected s ection to greater than about 100 
millidarcv. 
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2 4^8. The m ethod of Haim IA D A u t W* ;n oiin ^ np t hf> h^nntran-frr comprises 
substantially uniformly increasing a permeability of a majority oHhTsStected section. 

2459. The method of claim 2424 5 wherein the heating is controlled to yield grlater than 
about 60 % by weight of condensable hydrocarbons, as measured by the Fischer Assay. 

2460. The method of claim 2424, further comprising providing heat from three or more 
heat sources to at le&t a portion of the formation, wherein three or iixfre of the heat 
sources are locatefl in th^formation in a unit o/heat sources, an^Wherein the unit of heat 
sources comprises a trianglh^r pattern. 

246 1 . The methocW claim 2^24, further comprising'providing heat from three or more 
heat sources to at leak a portioA of the formationyCvherein three or more of the heat 
sources are located in tH^. formation in a unit ofiieat sources, wherein the unit of heat 
sources comprises a triangOku^&ttern, andAherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

2462. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from ojaffe or more heat sources to at least a portion of the 

formation, wherein the one^or more heat sources are disposed within one or more first 
wells; / 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the foromtion; and 

producing a mixture from the formation through one or more second wells, 
wherein onybx more of the first or second wells are initially used for a first purpose and 
are then used for one or more other purposes. 

24637 The method of claim 2462, wherein thefirstjauipes^ water 
fromhhe formation. and^iei^Hrthe - ^ purpose comprises providing heat to the 
formation. 
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^24^4 — TfrTmethod of claim 2462, whereiinKriTrst-purEOse comprises removing water 
from the formation, and wherein the second purpose comprises^tqducing the mixture. 

2465. The method of claim 2462, wherein the first purpose comprises heating, and 
5 wherein the second purpose comprises removing water from the formation. 
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2466. The mptKoToft&l^im 2462, wherein the first purpose comprises producing the 
mixture, an/ wherein the second purpose comprises removkig water from the formation. 



2467. 
electrical Heaters 



The method of cljahn 246^f wherein the on^or more heat sources comprise 



2468. The method of claim 2462, wherein the one or more heat sources comprise 
surface burners. 

2469. The method of clakn 2462, wherein the one or more heat sources comprise 
flameless distributed coinbustors. 

2470. The method of claim 2462, wherein the one or more heat sources comprise natural 
distributed combustors. 
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2471 . yThe method of claim 2462, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
function of pressure. 



2472. The method of claim 2462, further comprising^ 

average heating rate ofjh^^lecrea^ect^n is less than about 1 .0 0 C per day during 
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one on 



leat 



/ j . i nc mcmoa or ciaim 2462, wherein providing heat from the ■ 
sources to at least the portion of the formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (Q, at 
wherein the heating pyrolyzes at least some hydrocarbons within the selected vo>ke of 
the formation; and 

wherein heating enerj 
wherein Pwr is calc 

Pwr =h*V*C v *p B 

wherein Pwhs the Heating energy/day, h is an avenge heating rate of the 
formation, is formation bu^lkWkyC and wherein^heheating rate is less than about 10 
°C/day. 



ay provided to the, volume is equal topless than Pwr, 
juation: 



2474. The method of cl\m 2462, wherei/providing heat from the one or more heat 
sources comprises heating th^lected^tion such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

2475. The method of claim^462, wherein the produced mixture comprises condensable 
hydrocarbons having an ^PI gravity of at least about 25°. 

2476. The method4 claim 2462, wherein the produced mixture comprises condensable 
hydrocarbons, arid wherein about 0.1 % by weight to about 15 % by weight of the 
condensable Hydrocarbons are olefins. 

2477. /he method of claim 2462, wherein the produced mixture comprises non- 
condfhsable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 



>478. The method of claim 2462, whereinjhepjs^^ comprises condensable 

[hydrocarbons, and whereinjesph^ weight, when calculated on an atomic 

sis, of the candensarJlehydrocarbons is nitrogen. 
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^47 9. The method of claim 2462, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 ^TbVwiigTTtr«^era^ajculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 



2480. The method oj#a!m~2>62, wherein the produced mixture comprises condensable 
hydrocarbons, and/Wherein less than about 1 % by weight, when calculated on anatomic 
basis, of the condensable hydrocarbons is sulfur, 



2481. The method of claim I 
hydrocarbons, 
hydrocarbons 



♦62. 



whepefn the produced mixtupecomprises condensable 
wherein about 5 %by weight to about 30 Wby weight of the condensable 
domprise oxygen containing compoundvand wherein the oxygen 
containing compounds comprise phenols. 



2482. The method of claim 2462, wjjefein the produced mixture comprises condensable 
hydrocarbons, and wherein greateyfhan about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

2483. The method of claim 2462, wherein the produced mixture comprises condensable 
hydrocarbons, andwherein less than about 5 % by weight of the condensable 
hydrocarbon^ omprises multi-ring aromatics with more than two rings. 

2484yThe method of claim 2462, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
fdrocarbons are asphaltenes. 



2485. The method of claim 2462, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
corideBsahlg_hvdrocarbons are cvcloalkanes. 
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- 2186. TliCTneihod oi claim 2^ a non- 

condensable component, wherein the non-condensable component comprise 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the no; 
condensable component. 
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2487. The method of claim 2462, whi 
and wherein greater /han aboutftO.05 % 



xein the Deduced mixture coplprises ammonia, 
y weight of the producejfmixture is ammonia. 



2488. Themethoc 
and wherein the 



of claim 24A2, wherem the produce^Hnixture comprises ammonia, 
an^monia is useil\o produce fertilizer 



least a majority of theNselected se 
is at least about 2.0 bar absolute 



^ 2489. The method tof claim 246:!, further comprising controlling a pressure within at 



:tion of/the formation, wherein the controlled pressure 



2490. The method of claim 2462, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H 2 , wherein a partial pressure of H 2 
within the mixture is greater than about 0.5 bar. 

249 1 . The mejKod of claim 2490, wherein the partial pressure of H 2 is measured when 
the mixture is at a production well. 



25 



2492 VThe method of claim 2462, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
ibers greater than about 25. 



30 



^2493. The method of claim 2462, further comprising controlling formation conditions, 
jerein controlling formation conditions comprises recirculating a portion of hydrogen 
from the mTxture into the formation. — ■ 
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- 2494. The method of claim 2462, fia rt 

providing hydrogen (H 2 ) to the heated section to hydrogenateliyt 
within the section; and 

heating a portion of the section with heat from hydrogenation. 



tbons 
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2495. The method of claim 2462, wherein the produced mixture comprises hydroge 
and condensable hydrocarbons, the method further comprising hydrogenating abortion of 
the produced condensable hydrocarbons with at least^a portion of the produp^d hydrogen. 

2496. The method of jflaim 2462, wherein allow/ng the heat to transfer comprises 
increasing a permeability of a majority of the sejfected section toy^reater than about 100 
millidarcy. 

2497. The method pf claim 246^1 wheremr allowing the heat to transfer comprises 
substantially uniformly increasing a permeability o^a majority of the selected section. 

2498. The method oAelaim 2462, foirther corrfprising controlling the heat to yield greater 
than about 60 % by weight of conde^sableyftydrocarbons, as measured by the Fischer 
Assay. 

2499. The method of claim 2462ywherein producing the mixture comprises producing 
the mixture in a production weU( and wherein at least about 7 heat sources are disposed in 
the formation for each produaion well. 



25 2500. The method of/claim 2462, further comprising providing heat from three or more 
heat sources to at l^ast a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources corafprises a triangular pattern. 



2501/ The method of claim 2462, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein thrpf or mor? " f ^ b^t 
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sourcBs-are located in Ihe formation in a unit of heat sourcesri^efeiftlhg^it of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are rephrt^d 
over an area of the formation to form a repetitive pattern of units. 



2502. A mejfiod for forming Yieater wells in a hydrocarbon containing formatj; 
comprising/ ^ 

farming a first\wellbore in the fixation; 

forming a secdnd^llbor^kfthe formation using magp^tic tracking such that the 
second wellbore is arranged substantially parallel to theftf'st wellbore; and 

providing at least one heat ng mechanism wkfiin the first wellbore and at least one 
heating mechanism within the second wellboi^uch that the heating mechanisms can 
provide heat to at least a portion of the iQrtnation. 



2503. The method of claim ly^ierein superposition of heat from the at least one 
heating mechanism within^ie first wellbore and the at least one heating mechanism 
within the second welljbore pyrolyzes at least some hydrocarbons within a selected 
section of the fonnmion. 

2504. The^hethod of claim 2502, further comprising maintaining a temperature within a 
selectedy^ection within a pyrolysis temperature range. 

25£f5. The method of claim 2502, wherein the heating mechanisms comprise electrical 
featers. 

2506. The method of claim 2502, wherein the heating mechanisms comprise surface 
burners. 



i507. The method of claim 2502, whereinj 
distributed combustorsT 



^chanisms comprise flameless 
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The method of claim 2502. wherein the heating mechanisr 
distributed combustors. 



Drise natural 



2509. The method of claim 2502, further comprising controlling a pressure and a 
temperature within at least a majority of a selected section of the formation, whereiivme 
pressure is controlled as a function of temperature, oi^the temperature is contro]}ea as a 
function of pressufe?" 



2510. Theymethod of claim 2502, fupmer comprising controll^rlg the heat from the 
plO heating mechanisr is such that h^at transferred from the heating mechanisms to at least 
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2511. t: 



of the hyd^oearBons is less than about L^C per day during pyrolysis. 



£ method of claim 2502, further comprising: 
heating y selected volumej^) of the hydrocarbon containing formation from the 
heating mechanisms, wherein/the formation has an average heat capacity (C v ), and 
wherein the heating pyrcjK'zes at least some hydrocarbons within the selected volume of 
the formation; and 

wherein beating energy/day provided to the volume is equal to or less than Pwr. 
wherein Pwr& calculated by the equation: 
Pyf = h*V*C v *p B 

✓herein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
?/day. 



25 / 2512. The method of claim 2502, further comprising allowing the heat to transfer from 
the heating mechanisms to at least the portion of the formation substantially by 
conduction. 



2513. The method of claim 2502, further comprising providing heat from the heating 
30 V mechanisms to at leasUhe^JOrtiett-ef the formation such that a thermal conductivityofar~ 
least the portion of the formation is greater than about 0.5 W/(m °C). 
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25 1 4. The methoiotGkim-2302, fUi Lhei coiiiprising-pfedttcing^jmxture from the 
5fmation, wherein the produced mixture comprises condensable hydrocarBtms having an 

API gravity of at least about 25°. \ 

25 1 5. The method of claim 2502, further comprising producing a mixture from/me 
formation, wherein the produced mixture comprises condensable hydrocarbpfis, and 
wherein about 0.1 % by weight to about 15 % by weight of the condense hydrocarbons 
are olefins. 

2516. TMe method of^aim 2502, further comprising prodding a mixture from the 
formation, wherein the pr&hiQed mixture comprises npfi-condensable hydrocarbons, and 
wherein |a molar ratio of etHene to ethane in the norf-condensable hydrocarbons ranges 
from abo\it 0.001 to about 6.1 5. / 

25 1 7. The nkthodofplaim 2502, fiirtjafer comprising producing a mixture from the 
formation, wherein the produced mbfture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is nitrogen. 

2518. The method of claim 2502, further comprising producing a mixture from the 
formation, wherein the^roduced mixture comprises condensable hydrocarbons, and 
wherein less than abput 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen. 

25 19. The inethod of claim 2502, further comprising producing a mixture from the 
formatioiywherein the produced mixture comprises condensable hydrocarbons, and 
wherein /less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is sulfur. 
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25 20. The method nf rl m m f u rth e r rnmpr king pmHnring ^ mixture from the 

formation, wherein the produced mixture comprises condensable hydrocartTDfi&^wherein 
about 5 % by weight to about 30 % by weight of the condensable hydrocarbons compri? 
oxygen containing compounds, and wherein the oxygen containing compounds comprise 
phenols. 
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252 1 . The method of claim 2502, further comprising producing a mixture from \l 
formation, wherein/the produced mixture comprises condensable hydrocarbop^and 
wherein greater tljfan aboutf^O % by weight of the condensable hydrocarbons are aromatic 
compounds. 



2522. The method of claim 

\ 



>02, further comprising producing a mixture from the 
formation, wherein the produc^rrrixture comprises condensable hydrocarbons, and 



20 



wherein less thanVbout 5 % bj/ weight of the copdensable hydrocarbons comprises multi- 
ring aromatics with\more^ay two rings. 

2523. The method of claim 2502, father comprising producing a mixture from the 
formation, wherein the produced^mixture comprises condensable hydrocarbons, and 
wherein less than about 0.3 °yby weight of the condensable hydrocarbons are 
asphaltenes. 



25 



2524. The methocLof claim 2502, further comprising producing a mixture from the 
formation, whereih the produced mixture comprises condensable hydrocarbons, and 
wherein about/5 % by weight to about 30 % by weight of the condensable hydrocarbons 
are cycloalkanes. 



30 



2525. /The method of claim 2502, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises a non-condensable component, 
wherei\the non-condensable componen t comprises hydrogen, wherein the hydroge nis 
greater than about 10 % by volume of the non-condensable component, and wherein the 
hydrogen is less than about 80 % by volume of the non-condensable component. 
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15 26. The method of claim 250 2, further comprising producing a mixture from the 
formation, wherein the produced mixture compnsHl5!Tm^^ greater than 

about 0.05 % by weight of the produced mixture is ammonia. 

2527. The method of claim 2502, further comprising producing a mixture from the 
formation, wherein^^roduc^ mixture comprises ammonia, and wherein the ammonia 
is used to produce fertilizer. 
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2528. Th^method of clairr |2502, further comprisin^e^ntrolling a pressure withinaj, 
least a majority of a selectee f section of the format^n, wherein the controlled pr^ure is 
at least abfout 2.0 bar absoh 



2529. The method of clairn ^528, whferein the partial pressure c&H 2 within the mixture 



is greater 



lan about 0.5 bar. 
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2530. The Method of^laim 2502, further compp^ng producing a mixture from the 
formation, wherfciiuKe partial pressure of I^within the mixture is measured when the 
mixture is at a production well. 

253 1 . The method of claim / 2502 J further comprising altering a pressure within the 
formation to inhibit prpduction of hydrocarbons from the formation having carbon 
numbers greater tjmt about 25. 

2532. Tfr6 method of claim 2502, further comprising producing a mixture from the 
formation and controlling formation conditions by recirculating a portion of hydrogen 
from the mixture into the formation. 



253s3. The method of claim 2502, further comprising: 
30 ^o^iding hydrogen (H 2 ) to the portion to hydrogenate hydrocarbons within the 

formation; and 
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h Saiing a portion of the foint 



jmjiydrogenat i on . 



2534. The method of claim 2502, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 

portion of the produced hvdfogfc 



2535. The method of claim 250i, further comprising allowing heat to transfep^from the 
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heating mechanism: 
hydrocarbons withi i the selected 
selected section of the formation/ incre; 



to a selectedf^ection of the formation to pyrolyze at te£st some 

ermeability of a^majority of a 
than about K)0 millidarcy. 
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2536. The method oXelaim 2502, further comprising aHowing heat to transfer from the 
heating mechanisms to a selected section of the formation to pyrolyze at least some 
hydrocarbons within the selected section such/tnat a permeability of a majority of the 
selected section increases substantially imiformly. 

2537. The method of claim 2502^ further comprising controlling the heat to yield greater 
than about 60 % by weight ;>f condensable hydrocarbons, as measured by the Fischer 
Assay. 



25 



2538. The method of claim 2502, further comprising producing a mixture in a 
production well and wherein at least about 7 heat sources are disposed in the formation 
for each prcjauction well. 

2539. The method of claim 2502, further comprising forming a production well in the 
formatibn using magnetic tracking such that the production well is substantially parallel 
to the fiht wellbore and coupling a wellhead to the third wellbore. 



30 2540. The method of claim 2502, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
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sources are located in the f ormation in a unit of heat sources, and wherein the unit of heat 
sources compnsesatriangular pattern. 

2541 . The method of claim 2502, further comprising providing heat from three ov more 
heat sources to at least a portion of the formation, wherein three or more of the beat 
sources are located in the formation in a unit of heat sources, wherein the urjix of heat 
sources comprises a triangular pattenk and wherein a plurality of the units are repeated 
over an area of the forrpation to form aVepetitiye pattern of units. 



2542. A method for installing a neater well into a hydroc^fbon containing formation, 
comprising: / 

forming a bore in the ground using a steerahl^motor and an accelerometer; and 
providing a heating mechanism within tire bore such that the heating mechanism 
can transfer heat to t at least a portion of thgTormation. 



2543. The method of cl [aim 2542/turther comprising installing at least two heater wells, 
and wherein superposition of heat from at least the two heater wells pyrolyzes at least 
some hydrocarbons within/a selected section of the formation. 

2544. The methocLof claim 2542, further comprising maintaining a temperature within a 
selected section veithin a pyrolysis temperature range. 

2545. Theymethod of claim 2542, wherein the heating mechanism comprises an 
electrical heater. 

2546. [The method of claim 2542, wherein the heating mechanism comprises a surface 
burner/ 



2547. The method of claim 2542, wherein the heating mechanism comprises a flameless 
distributed combustor. 



639 



Conley. Rose & Tayon. P.C\ 



2548. The method of claim 2542, wherein the heating"mecf 
distributed combustor. 



comprises a natural 



2549. The method of claim 2542, further comprising controlling a pressure and a 
temperature within £tleasts|i ipajority of a selected section of the formation, wherein tl 
pressure is controlled as a fui^ti^n of temperature, or the temperature is controllers a 
function 



2550. Tl 
heating 
portion 




e method of claim 
rfiechanism such that 
the formation is le 



cf 



2542, further comprising controlling tl>eTieat from the 
heat transferred from the heatins^fiechanism to at least the 
ss than about 1 °C per day djrfing pyrolysis. 



255 1 . The, method of claim 2542, further comprising: 

heatin^aselecjra volume (V) of the hydrocarbon containing formation from the 
heating mechanism, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes aljtast some hydrocarbons within the selected volume of 
the formation; and 

wherein heating efiergy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = h*/*C v *p B 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation/^ is formation bulk density, and wherein the heating rate is less than about 10 
°C/da» 



2552. The method of claim 2542, further comprising allowing the heat to transfer from 
'the heating mechanism to at least the portion of the formation substantially by 
conduction. 



2553. The method of claim 2542, further comprising providing heat from the heating 
mechanism to at least the portion of the formation^uchjhat-a^ermar conductivity of at 
leafcutieportion of the form*^^ about 0.5 W/(m °C). 
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2554. The method of claim 2542 ; further comprising producinga~mi?^ 

formation, wherein the produced mixture comprises condensable hydrocarbons havip| an 
API gravity of at least about 25°. . 

2555. The method of claim 254^fukher comprising producing a rmxture from the 
formation, wherein the proceed mixftire comprises condensable hydrocarbons, and 
wherein about 0.1 % byWeight to abflut 15 % by weight opfhe condensable hydrocarbons 
are olefins. 

2556. The methodlof claim 2542, further comprising producing a mixture from the 
formation, wherein t\e produ/ed mixture comjfrises non-condensable hydrocarbons, and 
wherein a molar ratio of ethene to ethane in/the non-condensable hydrocarbons ranges 
from about 0.001 to about 0.15. / 

2557. The method of claim 2542/further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 °/Jby weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is nitrogen. 

2558. The method/Of claim 2542, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less Xttm about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen. 

2559. /The method of claim 2542, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is sulfur. 
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.e method of claim 2542, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, w 1 
about 5 % by weight to about 30 % by weight of the condensable hydrocarbon- 
oxygen containing compounds, and wherein the oxygen containing compot 
phenols. 



2561 . The method en claim 2542, furaerco^ a mixture from the 

formation, wherein pie produced mixti re comprises condensable hydrocarbons, and 
wherein greater thaji about 20 % by weight of the condensable hydrocarbons are aromatic 
compounds. 




2562. The method of\laim 2542^/furtherp6mprising producing a mixture from the 
formation, wherein the pro3u^mixtuf/comprises condensable hydrocarbons, and 
wherein less than about 5 % by weight of the condensable hydrocarbons comprises multi- 
ring aromatics with more than two rinss. 



2563. The method of clami 2542, further comprising producing a mixture from the 
formation, wherein the ofoduced mixture comprises condensable hydrocarbons, and 
wherein less than abc^it 0.3 % by weight of the condensable hydrocarbons are 
asphaltenes. 

2564. The method of claim 2542, further comprising producing a mixture from the 
formation, vttierein the produced mixture comprises condensable hydrocarbons, and 
wherein about 5 % by weight to about 30 % by weight of the condensable hydrocarbons 
are cyc/oalkanes. 



25p. The method of claim 2542, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises a non-condensable component, 
/wherein the non-condensable component comprises hydrogen, whereiaofie-iryarogen is 
greater than about 10 % by volume ofthejifin^Gen^^ and wherein the 

hydrogen is less than^abGrtitW^T^ 0 f t h e non-condensable component. 
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JS^Jia^ethod of claim 2542, further comprising producing a mix! 
formation, wherein the produced mixture comprises ammonia, and wherein greater than 
about 0.05 % by weight of the produced mixture is ammonia. 



2567. The method of claim 2542, further coiWismg producing a mixture fk5m the 
formation, wherein the produced mixture comprises ammonia, and wjiefein the ammonia 
is used to produce fertilizer. 

2568. The method of claim 2542, further comprisipgcontrolling a pressure within at 
least a majority of a selected sectibn-ef the fcjjrfation, wherein the controlled pressure is 
at least about 2.0 bar absolute. 

2569. The method of claim 2542, further comprising controlling formation conditions to 
produce a mixture from the^miation, wherein a partial pressure of H 2 within the mixture 
is greater than about O.SJoar. 

2570. The meth0d of claim 2569, wherein the partial pressure of H 2 within the mixture 
is measured \yfien the mixture is at a production well. 

2571 . The method of claim 2542, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

1572. The method of claim 2542, further comprising producing a mixture from the 
'formation and controlling formation conditions by recirculating a portion of hydrogen 
from the mixture into the formation. 



2\73. The method of claim 2542, further comprising: 

\d4ingji ydrogen (H 2 ) to the at least the heated .POrtiQn-to-hvdropenate 
hydrocarbons within the formation; and 
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heatim 



"oTtHeformation with heat from hydrogenation. 



2574. The method of claim25^2 5 further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; anc 
hydrogenatin/a portion of th^ produced co/densable hydrocarbons wijh'at least a 

portion of the produced hydnttgen. 



□ 
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2575. The method of claim further comprising allowing^ieat to transfer from the 
heating mechanism to a selected se^tioij/Of the formation^*] pyrolyze at least some 
hydrocarbons within the selected section such that permeability of a majority of a 
selected section of tae formatior increases to gpeater than about 100 millidarcy. 

2576. The method of cl&m^42, further comprising allowing heat to transfer from the 
heating mechanism to a selected setf ion of the formation to pyrolyze at least some 
hydrocarbons within the selectea section such that a permeability of a majority of the 
selected section increases substantially uniformly. 

2577. The method of/claim 2542 5 further comprising controlling the heat to yield greater 
than about 60 % b>yweight of condensable hydrocarbons, as measured by the Fischer 
Assay. 



25 



2578. The method of claim 2542. further comprising producing a mixture in a 
productionAvell, and wherein at least about 7 heating mechanisms are disposed in the 
formation for each production well. 

2579. / The method of claim 2542, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more^of 
sources are located in the formation in a unit^ofJieat^oTErcesrand wherein the unit of heat 
sources^oingrisesjjiiangi^ 



30 
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2580. The method of claim 2542, further comprising providing heat from three or more 
heat sources to at least a portiononKnon^ three or more of the heat 

sources are located in the formation in a unit of heat sourcesTwheremthe unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units^re repeated 
over an area of the formation to form a repetitive pattern of units. 



2581. A metnod for installing of wells in a hydrocarbon containing formation, 
comprising:/ 

forming a wellboreVn the formation by geosteered drilling; and 
providing a heating n^chanism within th^ellbore such that the heating 



mechanism can transfer heat to 




portion of the formation. 



2582. The method ofidaim 2581, further comprising maintaining a temperature within a 
selected section^wkKin a pyrolysis temperature rang 

2583. The method of claim 2581, wherpifr the heating mechanism comprises an 
electrical heater. 

2584. The method ofjkfim 2581, wherein the heating mechanism comprises a surface 
burner. 

2585. The method of claim 258 1, wherein the heating mechanism comprises a flameless 
districted combustor. 

>586. The method of claim 258 1 , wherein the heating mechanism comprises a natural 
distributed combustor. 



25«7>-41iemethod of claim 2581, further comprising controlling a pressure and a 
temperature withinaTTeasTaTTra^ of the formation, wherein the 

pressure is controlled as a function of temperature, or thetempeiltt^^ as a 

function of pressure. 
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method of claim 258 1, further comprising controlHnglhTl^ 
heating mechanism such that heat transferred from the heating mechanism to at leasr 
portion of the formation is less than about 1 °C per day during pyrolysis. 
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2589. The method of claim 258 L, further comprising: 

heating a selected volume (V) oHhe hydrocarbon containing formation from/fie 
heating mechanism, wherein the formation l^as an average heat capacity (C v ). an 
wherein the heating p/rolyzes at least 
the formation; and 

wherein heating energy/day pro 
wherein Pwr is calcul 



I by the equati 



me hydrocarbons within the selected/volume of 
ie volume is equal tp'or less than Pwr. 



Pwr = h*V*C v * 



wherein Pwr is the^eating energy /day, h is an avp&ge heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 



2590. The method of claim 2581, furthejy6omprising allowing the heat to transfer from 
the heating mechanism to at least the^portion of the formation substantially by 
conduction. 



25 



2591. The method of claim 2581, further comprising providing heat from the heating 
mechanism to at least^the portion of the formation such that a thermal conductivity of at 
least the portion of'the formation is greater than about 0.5 W/(m °C). 



2592. The^nethod of claim 258 1 , further comprising producing a mixture from the 
formatiop, wherein the produced mixture comprises condensable hydrocarbons having an 
API gravity of at least about 25°. 



2593 .\The method of claim 2581, further comprising producing a mixture from the 
formation/wheret n th e produced mixture cuinpiises cond ensable hydrocarbons, and 
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wherein about 0.1 % by weight to about 15 % by weight of the condensable hydrocarbons 
are olefins. 



2594. The method of claim 2581. further comprising producing a mixture from the 
formation, wherein the ppeducfc&^mixture comprises non-condensable hydrocarbon^ and 
wherein a molar ratio pi ethene to ethane in the non-condensable hydrocarbonSranges 
from about 0.001 to ibouX 0.15. 



2595. The method if claim 2581 , fikher composing producing mixture from the 
formation, wherein tne produced mix ure comprises condensable hydrocarbons, and 
wherein less than about 1 % by weigl t, when calculatedon an atomic basis, of the 



condensable hydrocarbons is nitrogen. 



2596. The method of claim 258 1, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 



condensable hydrocarbons'is oxygen. 



2597. The method of claim 2581, further comprising producing a mixture from the 

/. 

formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein lessrthan about 1 % by weight, when calculated on an atomic basis, of the 

condensable hydrocarbons is sulfur. 

/ 



2598; The method of claim 258 1 . further comprising producing a mixture from the 

/ 

formation, wherein the produced mixture comprises condensable hydrocarbons, wherein 
about 5 % by weight to about 30 % by weight of the condensable hydrocarbons comprise 
'oxygen containing compounds, and wherein the oxygen containing compounds comprise 
phenols. 



£599. The method of clairr^25*irfurther comprising producing a mixture from the 
formatkmrTrh^ produced mixture comprises condensable hydrocarbons, and 
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^wherein greater tha 
compounds. 



3^g Q-% by we ight of the condensable" 



ire aromatic 
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2600. The method of claim 2581, further comprising producing a mixture from the 
formation ; wherein the produced mixture comprises condensable hydrocarbons, anj 
wherein less than about 5 j^by weight of the condensat^/hydrocarbons conjpfises multi- 
ring aromatics with more than two rings. ^ 

2601 . The method of claim 258 1 ? t unher copiprising prodamng a mixture from the 



)roduced 




ture comprises c^fidensable hydrocarbons, and 
ight of the condensable hydrocarbons are 



formation, wherein the 
wherein less than about 
asphaltenes. 



2602. The method of claim 258k / further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein about 5 % by weight to about 30 % by weight of the condensable hydrocarbons 
are cycloalkanes. 

2603. The method of claim 258 1 , further comprising producing a mixture from the 
formation/wherein the produced mixture comprises a non-condensable component, 
wherehrthe non-condensable component comprises hydrogen, wherein the hydrogen is 
greater than about 10 % by volume of the non-condensable component, and wherein the 
hyflrogen is less than about 80 % by volume of the non-condensable component. 



25 / 2604. The method of claim 2581, further comprising producing a mixture from the 

formation, wherein the produced mixture comprises ammonia, and wherein greater than 
about 0.05 % by weight of the produced mixture is ammonia. 



i^The method of claim 2581, further comprising producing a mixture from the 
30 formation, wherein the produced mixture comprises ammonia, and whereintHe amrn'Oma - 
is used to produce fertilizer. 
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"method of claim 2581, further comprising controlling a pressure witKlfr 
least a majority of a selected section of the formation, wherein the controlled pressure is) 
at least about 2.0 bar absolute. 
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2607. The method of claim 2581, further comprising controlling formation conditions to 
produce a mixture from the formation, wherein a partial pressure of H 2 withal the mixture 
is greater than about 



).5 bar. 



2608. The method off claim 2607, v^erein the partial pressure^ H2 within the mixture 
is measured when the mixture is at a production well. 

2609. The method of claim. 2581. further comprisirfg altering a pressure within the 
formation to inhibit productionbf4rydrocarbor^Trom the formation having carbon 
numbers greater than about 25. 

2610. The method of claim 2581yfurther comprising producing a mixture from the 
formation and controlling formation conditions by recirculating a portion of hydrogen 
from the mixture into the fprcnation. 

261 1 . The method df claim 2581. further comprising: 
providing/hydrogen (H?) to at least the heated portion to hydrogenate 

hydrocarbons/within the formation; and 

hearing a portion of the formation with heat from hydrogenation. 

261^ The method of claim 2581. further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarb on s with n t l enst n 
portion of the produced hydrogen. 



30 
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2613. The method of claim 2581. further comprising allowing heat to transfer from the 
heating mechanism to a selected section of the formation to pyrolyze at least some 
hydrocarbons within theselectedssection such that/ a permeability of a majority of a 
selected section of the formation increases to greater than about 100 millidarcv. 



2614. The method of claim 258 K further comprising allowing heat to trapper from the 
heating mechanism to a selected section of th/formation to pyrolyze arfeast some 
hydrocarbons within the selected settion such that a permeabilitVyOTa majority of the 
selected section increases substantially uniformly. 

26 1 5 . The method of claiqi^8J^rther compris ^controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

2616. The method of claim 2581, further comprising producing a mixture in a 
production well, and wherein at le^t about 7 heat sources are disposed in the formation 
for each production well. 

2617. The method of claim 2581, further comprising providing heat from three or more 
heat sources to at least/ portion of the formation, wherein three or more of the heat 
sources are located \ 'A the formation in a unit of heat sources, and wherein the unit of heat 
sources comprise/a triangular pattern. 

261 8. The/fnethod of claim 2581, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 

sources comprises a triangular pattern, and wherein a plurahjyofjh^jLinits-are- repeated 

oyer an area of the formation to fonn^j^pethlvTp^tteni of units. 



261 9. A method of treating a hydrocarbon containing formation in situ, comprising: 
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heating a selected section of the formation with a heating elemempfeeedwithin a 
wellbore, wherein at least one end of the heating element is free to move axially withi^ 
the wellbore to allow foruhgrmal expansion of the heading element. 

2620. The method of claim 26\y, further composing at least two heating elements 
within at least tkvo wellbores, andWierein swterposition of heat from at least the two 
heating element^ pyrolyzes at leas\ sorfteliydrocarbons within a selected section of xhp 
formation. 

262 1 . The method ons^Jaim 261 9. further comprising maintaining a tprfperature within 
the selected section within a^jroly sis temperature range. 

2622. The method of claim 261 9, wherein the heating ©lament comprises a pipe-in-pipe 
heater. 

2623. The method of claim 261 9, wherej^the heating element comprises a flameless 
distributed combustor. 

2624. The method of claim 261 9, wherein the heating element comprises a mineral 
insulated cable coupled \yi support, and wherein the support is free to move within the 
wellbore. 

2625. The method of claim 2619, wherein the heating element comprises a mineral 
insulated cable suspended from a wellhead. 



2626V The method of claim 2619, further comprising controlling a pressure and a 
temperature within at least a majority of a heated sectioirafjhe-fo^ the 
pressure is controlled as a ftmctionjifltem or the temperature is controlled as a 

functton--ef-p£es£ 



651 



Conley. Rose & Tayon. P C 



Qfs7i t Tho mmhnH nf ninim further r ^ m pj^jnp controlling the heat such that an 
average heating rate of the heated section is less than ab6utT^T^pe^4avduring pyrolysis. 



2628. The method of claim 2619. wherein heating the section of the formation furtm 
comprises: 



heating a selected^vblume {V) of the hydrocarbon containing formation from the 
heating element, wherein the formation has an average heat capacity (C v ). and wherein 
the heating pyrolyzes at least som^ hydrocarbons within the selected volume of the 
formation; and 

wherein heating energy/day Arbvided to the volumes equal to or less tj*£n Pwr, 
wherein Pwr is calculated by the equq 
Pwr = h*V*Gv*p B 

wherein Pwr is\he heating energy/day. h is an average heading rate of the 
formation, p B is formation^ulk densi/y. and wherein the heatipg rate is less than about 10 
°C/day. 



2629. The method of claim 261 9, wherein heatmg the section of the formation 
comprises transferring heat substantially by ^widuction. 

2630. The method of claim 2619, fisher comprising heating the selected section of the 
formation such that a thermal cojkfuctivity of the selected section is greater than about 
0.5 W/(m °C). 

263 1 . The method ofxlaim 26 1 9, further comprising producing a mixture from the 
formation, wherehr the produced mixture comprises condensable hydrocarbons having an 
API gravity of A least about 25°. 



2632. Ttfie method of claim 2619. further comprising producing a mixture from the 
form^ion. wherein the produced mixture coniprises^onHensable hydrocarbons, and 
wheriin about 0. 1 % by weighwcTaSout 1 5 % by weight of the condensable hydrocarbons 
are olefins. 
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2633. The method of claim 2619, further comprising producingTTm?tUu^ the 
formation, wherein the produced mixture comprises non-condensable hydrocarbons^ 
wherein a molar ratio of ethene to ethane in the non-condensable hydrocarbons ranges 
from about 0.001 to about 0.15. ' 
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2634. The method of cl^im 2619, fUn^er comprising producing a mixture from the 
formation, wherein the Produced mixtYme comprises condensable hydrocarbons, an; 
wherein less than about 1 % by weight\Vhen calculated^ an atomic basis, ot*ne 
condensable hydrocarbons is nitrogen. 

2635. The method of claim 2619, further comprising producing/a mixture from the 
formation, wherein the produs^d mixture comprises conden^ole hydrocarbons, and 
wherein less than about 1 % by wfctghf; when calculate^on an atomic basis, of the 
condensable hydrocarbons is oxygen. 

2636. The method of claim 2619, further>domprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is,^ulfur. 



25 



2637. The method of claim 261 9, further comprising producing a mixture from the 
formation, wherpm the produced mixture comprises condensable hydrocarbons, wherein 
about 5 % b)Aveight to about 30 % by weight of the condensable hydrocarbons comprise 
oxygen cemtaining compounds, and wherein the oxygen containing compounds comprise 
phenols. 



30 



2o38. The method of claim 2619, further comprising producing a mixture from the 
/formation, wherein the produced mixture comprises condensable hydrocarbons, and 
^herein greater than about 20 % by weight th ^nnHonrmhin VmHrnmrKrm S ^ j^ mm^t^ 
compounds. 
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2639. TTiejiislhGd-^^ further comprising producing a mixtur 

formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 5 % by weight of the condensable hydrocarbons comprises multi 
ring aromatics with more than two rings. 



2640. The methpQ of claim 2619, ffttfher comprising producing a mixture from the 
formation, whefein the produced mixtute comprises condensable hydrocarbons, and 



wherein less/han about 0.3 % by 
asphaltenes. 



^eightW the condensable'hydrocarbons are 



264 1 . The method of claim 26 19, further comprising producing a mixtufe-from the 
formation, wherein the producea mixture comprises condensable hydrocarbons, and 
wherein about \% by weight t6 about 30 % by weight of the^mdensable hydrocarbons 
are cycloalkanes 

2642. The method of claim 261 9, further comprising producing a mixture from the 
formation, wherein the produced mixture'comprises a non-condensable component, 
wherein the non-condensable component comprises hydrogen, wherein the hydrogen is 
greater than about 10 % by volume of the non-condensable component, and wherein the 
hydrogen is less than about J8D % by volume of the non-condensable component. 



2D 



2643. The method of claim 261 9, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein greater than 
about 0.05 % by weight of the produced mixture is ammonia. 



2644. The method of clam^26 1 9, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein the ammonia 
is used to produce fertilizer. 
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2* 645. T hTmetEodof claim 2619, further comprisingconu^otting-a^ressure within the 
selected section of the formation, wherein the controlled pressure is at leas^about 2.0 bar 
absolute. 
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2646. The methodofclaim 2619, further comprising controlling formation conditions to 
produce a rmxfure from the formation, wherein a partial pressure of^ within the mixture 
is greater4han about 0.5 bar. 



The method of clairp 
measured when the mixttire^ 



2647, wherein the partial pressure of H2 within the mixture 
is at a production 



2648. VThe method of cla/m 261 9, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

2649. The method of claim/261 9, further comprising producing a mixture from the 
formation and controlling formation conditions by recirculating a portion of hydrogen 
from the mixture intcvthe formation. 



20 



2650. The method of claim 261 9, further comprising: 

providing hydrogen (H 2 ) to the heated section to hydrogenate hydrocarbons 
within the heated section; and 

heating a portion of the section with heat from hydrogenation. 



25 265 1 . The method of claim 261 9, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 
ion of the produced hydrogen. 



30 2652. Thetnetijod of claim 2619, wherein heating comprises increasing a permeability 



of a majority of the heated section to greater than about 100 millidarcy. 
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method of claim 2619. wherein heating comprises 
increasing a permeability of a majority of the heated section. 



;antially uniformly 



2654. The methoj 
about 60 % by* 



2655. The 
production 
for each prdduct: 




aim 2619 5 wherein the heating is controlled to/ield greater than 
ndensable hydrocarbons, as measured bythe Fischer Assay. 



method of clainV2619 5 further comprising producing a mixture in a 
well, and wherei^i an^ast abouyv heat sourc^g^are disposed in the formation 
ion well. 



2656. The method of clahfa 2619, further cojrfprising providing heat from three or more 
heat sources to at feast-^portion of the formation, wherein three or more of the heat 
sources are located in the formation ii/a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

2657. The method of clami 261 9, further comprising providing heat from three or more 
heat sources to at least apportion of the formation, wherein three or more of the heat 
sources are located irf the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



2658. M method of treating a hydrocarbon containing formation in situ, comprising: 

providing heat from one or more heat sources to at least a portion of the 
formation; 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation; and 

producing a mixture from the formation through a production well, wherein the 
production well is located such that a majority ofthejnixttirs-^^ 
fomiattof^cQmpm and a non-condensable component 

comprising hydrogen. 
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2659. The method of claim 2658. wherein the one or niorelTfe^aurces comprise at 
least two heat sources, and wherein superposition of heat from at least thet^trii^at 
sources pyrolyzes at least soip£~hyikpcarbons within the selected section of the 
formation. 




2660. The method/of claim 2658. farther comprising maintaining a temperature withi 



the selected section within a pyrolys: 



2661. The method of claim 2658. wfarisd 



well is less Xi 
more heat sounds. 




approximately 6 



2662. The methoa of claim 2658, whterein the production well is less than 
approximately 3 m thorn a heat source of the one oynovc heat sources. 

2663. The method of claim^65^, whereip^me production well is less than 
approximately 1.5 m from a heat source Df the one or more heat sources. 



2664. The method of claim 2^5 8 ; wherein an additional heat source is positioned within 
a wellbore of the production well. 

2665. The method/Of claim 2658. wherein the one or more heat sources comprise 
electrical heater^ 

2666. The method of claim 2658. wherein the one or more heat sources comprise 
surface/burners. 



2667. The method of claim 2658. wherein the one or more heat sources comprise 
flameless distributed combustors. 
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2668. The method ot claim 26:>8, wheiein llie urn 
distributed combustors. 



reheat sources comprise natural 
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2669. The method of claim 2658; further comprising controlling a pressure and a 
temperature within at least a majority of%e selected section of the formation, wherein 
the pressure is controlled afs a function of temperature, or the temperature is controlled as 
a function of pressure. 



2670. The method o 
average heating rate 
pyrolysis. 




claim 2658, further comprising controlling the heat suefi that an 
i )f the selected section is less than about 1 °C per d#y luring 



2671 . The method of claim 265 df. wherein providing hj^t from the one or more heat 
sources to at least the portionof formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at l^t some hydrocarbons within the selected volume of 
the formation; and 

wherein heating eja€rgy/day provided to the volume is equal to or less than Pwr t 
wherein Pwr is calculated by the equation: 
Pwr = hW*C v *p B 

whejan Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 

2672. The method of claim 2658, wherein allowing the heat to transfer from the one or 
more heat sources to the selected section comprises transferring heat substantially by 
conduction. 
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ie method of claim 2658, wherein providing heat from the one or more h^at 
sources comprises heating the selected section such that a thermal conductivity }f at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 



2674. The method of claii 
hydrocarbons having an A 



hydrocarbons, and wherein 



2658, wherein the produced mi^rire comprises condensable 
I gravity of/at least about 25 c 



2675. The method of claim 2&5£; wherein the produced mixture comprises condensable 



about 0. 1 % by Weight to about 15 % by weight of the 



condensable hydrocarbons/are olefins. 

2676. The method of claim 2658^ wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 



2677. The method of claim 2658, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 



2678. The method of claim 2658, wherein the produced mixture comprises condensable 
hydrocarbon! and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of me condensable hydrocarbons is oxygen. 

2679. / The method of claim 2658, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 



26^0. The method of claim 2658, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % bvj^eigh^oft fe condensab te- 
hydrocki^ons comprise oxyger^ntainin^ and wherein the oxygen 

containing conlpound-s^^mprise phenols. 
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26 8 1 . The inelhud uf clai iir^^7i^hefeiR4hej)roduced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20^%by^^ 
hydrocarbons are aromatic compounds. 
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2682. The method of claim 2658. wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 




2683. The method of claim 2658, wherein the produced mixture C9flfprises condensable 
hydrocarbons, and whe 
hydrocarbons are asphal\enes. 



ein less than^ab^t 0.3 % by weight of jkfe condensable 



2684. The method of claim\J658, whofrein the pr6duced mixture comprises condensable 
hydrocarbons, and wherein about"5~% by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalk^nes. 

2685. The method of claim 26#8, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is/greater than about 1 0 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 
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2686. Th©4nethod of claim 2658, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

2687. The method of claim 2658, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 



2688. The method of claim 2658, further comprising controlling a pressure within at 
least a noafSritr of the selected 3cetio rrefrthe-forma^ pressure 
is at least about 2.0 bar absolute. 
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2689. Thejnetho€l-efr^ conditions to 
produce the mixture, wherein a partial pressure of H 2 within the mixture^ greater than 
about 0.5 bar. 

2690. The method of claim 2689, wherein the partial pressure of H? within the mixture 
is measured when the mixture is at a production well. 
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2691 . The met|od of claim 2658^ further comprising alteripg a pressure within the 
formation to inhibit productive) f hydrocarbons from th^Tormation having carbon 
numbers greater man about 2: 



2692. The method ofsqlaim^2658 5 further comprising controlling formation conditions 
by recirculating a portion of the hydrogej/from the mixture into the formation. 

2693. The method of claim 265 ft/further comprising: 
providing hydrogen (H^f to the heated section to hydrogenate hydrocarbons 

within the section; and 

heating a portion of the section with heat from hydrogenation. 

2694. The method or claim 2658, further comprising: 

producing condensable hydrocarbons from the formation; and 
hydrogen/ting a portion of the produced condensable hydrocarbons with at least a 
portion of the produced hydrogen. 

2695. The method of claim 2658, wherein allowing the heat to transfer comprises 
increasing^ permeability of a majority of the selected section to greater than about 100 
millidarc} 



30 2696. [The method of claim 2658. wherein allowing the heat to transfer comprises 

substantially uniformly increasing a permeabiJity-efa majority ot the selected section. 
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2697. The m eth od of claim 2658. fiirth k^i^pH^ t h e heat to yield greater 

than about 60 % by weight of condensable hydrocarbons, aTmeasuredJiY the Fischer 
Assay. 



2698. The methpdofXaim 2658, wherein producing the mixture comprises mtfciucing 
the mixture in 4 production well and wherein at least about 7 heat sourcpslire disposed in 
the formation for each prodVtion well. 

2699. The me\hod of claim |2658 ; further comprising njtfviding heat from three or more 
heat sources to a\ least a port on of the formation^jvlierein three or more of the heat 
sources are located^ the foiWion in a unit ^pfheat sources, and wherein the unit of heat 
sources comprises a tHaug^war pattern. 



2700. The method of claim 265#f further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the/formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



2701 . A memod of treating a hydrocarbon containing formation in situ, comprising: 

providing heat to at least a portion of the formation from one or more first heat 
sources placed within a pattern in the formation; 

/allowing the heat to transfer from the one or more first heat sources to a first 
section of the formation; 

heating a second section of the formation with at least one second heat source, 
wherein the second section is located within the first section, and wherein at least the one 
second heat source is configured 
secorTt 
and 



average temperature of a portion of the 
"TEIgher temperature than an average temperature of the first section; 
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producing a mixture from the formation through a production well positioned 
witmri the second section, wherein a majority of the produce3TTTixitH«4^mprises non- 
condensable hydrocarbons and a non-condensable component comprising H2 
components. 



2702. The method of claim 2701, wherein the one or more first heat sprfrces comprise at 
least two hj6at sources, andWierein superposition of heat from atkast the two heat 
sources p^rolyzes at least sc^je hydrocarbcyis within the fir^ection of the formation. 

2703. The method of claim 2701 , further compp&mg maintaining a temperature within 
the first section within a p/rolysis temperature range. 



2704. The\iethod of :laim 270L/wherein at least the one heat source comprises a 
heater element positioned within the production well. 

2705. The method of^faim 2701, wherein at least the one second heat source comprises 
an electrical heater./ 

2706. The method of claim 2701, wherein at least the one second heat source comprises 
a surface burner. 

2707/ The method of claim 2701, wherein at least the one second heat source comprises 
a fMmeless distributed combustor. 

£708. The method of claim 2701, wherein at least the one second heat source comprises 
a natural distributed combustor. 



2709. The method of claim 2701. further comprising controlling a pressure and a 



temperature within at least a majority of theJn^LXtUhe-see^^ of the formation, 

se rein the pressu igisxefttmtle^ of temperature, or the temperature is 

controlled as a function of pressure. 
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27ttrr The niLlhud uf claim 2701, further tOfflpromf-€©ntajllii^the heat such that an 
average heating rate of the first section is less than about 1 °C per daydurtrtg^yrolysis. 



10 



Q 

CD 



M 3 

W5 

□ 

m 

x; 

Q 

Iso 



271 1 . The m^tRod^f^laim 2701 , wherein providing heat to the formation furtjafer 
comprises:, 

halting a selected vcNume (V) of the hydrocarbon containing foprfiation from the 
one or mfore first heat sourcei/wherein the formation has an average heat capacity (C r ). 
and whdrein the heating pyrolyzes^least some hydrocar^n^within the selected volume 
of the formation; and 

vherein heating energy/day provided to th^volume is equal to or less than Pwr, 
wherein Pwr is calculated py the equation: 

wherein Pwr is the heating ep^rgy/day, h is an average heating rate of the 
formation, is formation bulk^fnsity, and wherein the heating rate is less than about 10 
°C/day. 

2712. The method or :laim 2701, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

2713. The/method of claim 2701, wherein providing heat from the one or more first heat 
sources comprises heating the first section such that a thermal conductivity of at least a 
portio/ of the first section is greater than about 0.5 W/(m °C). 
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271/4. The method of claim 2701, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 
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271 1 The method of claim 2701. wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensableiwdtQcarbons are < 
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27J- 6, The me thod of cl aim 270 1 . A^hei^^niolar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 toabout 

271 7. The method of claim 2701, wherein the produced mixture comprises condensat 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 
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2718. The method ofclaim 2701 , wherein the produced mixture comprises-Condensable 



hydrocarbons, and/wherein less t 
basis, of the condensable hydroc 



an about 1 % by weight, when ca^etffated on an atomic 
'bons is oxygen. 
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2719. The mepod of claim 2/0 L wtfe 



^raerauced mixture comprises condensable 



hydrocarbons, end wherein lefes than about L% by weight, when calculated on an atomic 
basis, of the condensable hwrocarbons^s sulfur. 

2720. The method ofclaim 2701 , wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise/Jxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

2721 . The method ofclaim 2701, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocai?6ons are aromatic compounds. 
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2722. The method ofclaim 2701, wherein the produced mixture comprises condensable 
hyarocarbons, and wherein less than about 5 % by weight of the condensable 
h\procarbons comprises multi-ring aromatics with more than two rings. 

\ ^ 

27^3(^T he method ofclaim 2701, whe rein the produced mixture comprises condensable 

hydr^pcarBonsT^^ 

hydrocarbons are asphaltenes. 
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2724. Th£jaethoti^rcIairn27Q1. wherein the producecTmixti^ 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



2725. The method of claim 27Wr^4ierein the produced mixture comprises a non- 
condensable component, wlierein thc\nonvcondensable component comprises hydrogen, 
wherein the hydrogen is greater than dboutlO % by volume of the non-condep$able 
component, and whereip the hydrog :n \^ less than about 80 % by voluipje^of the non- 
1 0 condensable componen 
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2726. The method of claim^70j/ wherein the produ^edmixture comprises ammonia, 
and wherein greater than about 0.05 % by weigh^fthe produced mixture is ammonia. 

2727. The method of claim 2701, whepein the produced mixture comprises ammonia, 
and wherein the ammonia is used tcKproduce fertilizer. 

2728. The method of clainr 2701 , further comprising controlling a pressure within at 
least a majority of the first or the second section of the formation, wherein the controlled 
pressure is at least about 2.0 bar absolute. 
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2729. The method of claim 270 1 , further comprising controlling formation conditions to 
produce the/mixture, wherein a partial pressure of H 2 within the mixture is greater than 
about 0.5/bar. 

2730/ The method of claim 2729, wherein the partial pressure of H 2 within the mixture 
is measured when the mixture is at a production well. 



273 1 met hod of claim 2701, further comprising altering a pressure within the 

form W in Tn i n h ib i t pmrtTir ti n ii ul 1 1 31 Inn ,11 In nr. In mm lli Mju iiMl i mi J jjjjmn ,ul 

numbers ereater than about 25. 
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. 27 V Xh e-m^hnd n^ilaim 9701 fmihtM tiinnpw^^rpnn^ formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 



2733. The method of cbim-2701 , further comprising: 
providing hydrogen (H2) to the first or second section to hydp6genate 

hydrocarbons witklin the first or second section, respectively; and 

heating a/portion ol^the first or second section, respectively, with heat from 
hydrogenation. 

2734. The methpd of claim 2\701 vfnfmer comprising: 
producingVondensabld hydrocarbons/from the formation; and 
hydrogenatinga portion of the prpouced condensable hydrocarbons with at least a 

portion of the produced hydrogen. 



2735. The method of claim 2701 , wherein allowing the heat to transfer comprises 
increasing a permeability^" a majority of the first or second section to greater than about 
100 millidarcy. 

2736. The method of claim 2701 , wherein allowing the heat to transfer comprises 
substantial]/ uniformly increasing a permeability of a majority of the first or second 
section., 

2727. The method of claim 2701 . wherein heating the first or the second section is 
^ntrolled to yield greater than about 60 % by weight of condensable hydrocarbons, as 
'measured by the Fischer Assay. 



^2738. The method of claim 2701 , wherein at least about 7 heat sources are disposed in 



the formation for each production well. 
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2739. < ^4rcTT!efHoTo^laim 2701 ; further comprisingprov^^ three or more 

heat sources to at least a portion of the formation, wherein three or more of the 
sources are located in thefbitfiaHonln^ unit of heat sources ; and wherein the unit of he^ 
sources comprises a triangular pattern. 



2740. The method of claim 2701, fii 
heat sources to qft least a portion of the 



\ 



er comprising providing heat from three or mor/ 
erein three or more of the hea^ 
ed in the formation ih a unit of heat sources, wherein the uniLtfi heat 
sources comprises a triangular patterjh, and wherein a plurality of the unj&are repeated 
over an area of the formation to form a repetitive pattern of units. 



sources are local 



2741. A method of tre&ting^hydrocarbon containin&itfrmation in situ, comprising: 
providing heat into the formation from a pHorality of heat sources placed in a 

pattern within the formation, wherein a spa^ifig between heat sources is greater than 
about 6 m; 

allowing the heat to trans^from the plurality of heat sources to a selected 
section of the formation; 

producing a mixtur^from the formation from a plurality of production wells, 
wherein the plurality of production wells are positioned within the pattern, and wherein a 
spacing between production wells is greater than about 12 m. 

2742. Thepftethod of claim 2741, wherein superposition of heat from the plurality of 
heat sounzfes pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 



2746. The method of claim 274 1 , further comprising maintaining a temperature within 
thd selected section within a pyrolysis temperature range. 



2744. 



lethod of clai 



^erelnthe plurality of heat sources comprises 



electrical heaters. 
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-224^--¥heTfiHKo3of claim 274 L wherein the plurality of heat sources 
surface burners. 



2746. The method of ckim-2 J ?44^wherein the plurality of heat sources comprises 
flameless distributed^ombustors. 

2747. The method of claim 2741 , ^herein the plurality of heat sources coptprises 
natural distributed combustors. 

2748. The method of claim 2741 J further comprising controlling a pressure and a 
temperature withrn at least a majority of the selected sedtion of the formation, wherein 
the pressure is contiWled as a function of temperature, or the temperature is controlled as 
a function of pressure. 



2749. The method of claim 2741/further comprising controlling the heat such that an 
average heating rate of the seated section is less than about 1 °C per day during 
pyrolysis. 



2750. The methpd of claim 2741 ; wherein providing heat from the plurality of heat 
comprises: 

heat' ing a selected volume (V) of the hydrocarbon containing formation from the 
plural it/of heat sources, wherein the formation has an average heat capacity (C v ) ; and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr t 
wherein Pmt is calculated by the equation: 

Pwr = h * V*C V *p B ^ . 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation. p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 
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2751. The method of claim 2741. wherein allowing the heatlo 
transferring heat substantially by conduction. 



t comprises 



2752. The method ofciaim 274 1 , wherein providing heat comprises heathig the selected 
formation such that A theirnal\onductivity of at least a portion of tj^e'selected section is 
greater than about/0.5 W/(m °C). 



2753. The met 
hydrocarbons 



od of claim 2741, wherem^he proved mixture comprises condensable 
having an ApKgravity oi>at least^bout 25°. 



2754. The method of clafim 2741 , wh^fein the produced mixture comprises condensable 
hydrocarbons, ahd wherein about 0/1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

2755. The method ofxlairn 2741 . wherein the produced mixture comprises non- 
condensable hydrocarboi/s, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

2756. The method df claim 2741, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

2757. The method ofciaim 2741, wherein the produced mixture comprises condensable 
hydrocarbons/ and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the' condensable hydrocarbons is oxygen. 



2758. Jfhe method ofciaim 2741. wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 



I 

basisLof tt 



JnsaSIehydrocarbons is sulfur. 
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hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds coirfpn^e phenols. 

2760. The method/of claim 2741, wherein the produced mixture comprises condensable 




bout 20 % by weight of the condensable 



hydrocarbons, and wherein greater than 
hydrocarbons arer aromatic compounds. 



2761 . The method of claim 2741, wherein the produced mixture comprises condensable 
hydrocarbons, ar>d wherein less than/bout 5 % by weighroTthe condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 



2762. The method of claim 2741, whepein the produced mixture comprises condensable 
hydrocarbons, and wherein less than^about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes 

2763. The methodof claim 2741, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable^hydrocarbons are cycloalkanes. 

2764/ The method of claim 2741, wherein the produced mixture comprises a non- 
^ndensable component, wherein the non-condensable component comprises hydrogen, 
therein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
\condensable component. 



2765. The method of claim 2741, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 
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2766^^ the produced mixture compfh 

and wherein the ammonia is used to produce fertilizer. 



lonia. 



10 



2767. The method ofjdaim 2741, further comprising controlling a pressure within at 
least a majority of tKe selected section of the formation, wherein the controlled press^e 
is at least about 2/0 bar absolute. 



2768. The met lod of claim 2741. further comprising controlling formation conditions to 
produce the mixture, wherein a partial presstn^of H 2 within the mprfure is greater than 
about 0.5 bar. 



03 
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2769. The method (>f,claim x 2768 ) wherein the partia^pressure of H2 within the mixture 
is measured when the mixture is at a production w£ll. 

2770. The method of claim 2741 , furthpi^omprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 



P 



25 



2771 . The method ofc^afim 2741. further comprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 




2772. The m^hod of claim 274 1 . further comprising: 

providing hydrogen (H2) to the selected section to hydrogenate hydrocarbons 
within ttfe selected section; and 

heating a portion of the selected section with heat from hydrogenation. 



30 



1773. The method of claim 2741. further comprising: 

producing hydrogen and condensable hydrocarbons from the formation ;~and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 
tion of thej)i:odueed~hydrogen. 



672 



Conley. Rose & Tayon. P.C. 



2774.^Theji^^ wherein allowing theTEeaTTO-tFa^ 

increasing a permeability of a majority of the selected section to greater thafhabout 100 
millidarcy. 



2775. The method of claim 274 1 , wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selectedy&ction. 



2776. Themethl 



than about 60 % 
Assay. 



Dy weight o: 




d of claimV2741, further comprising controlling the h£at to yield greater 





as measured by the Fischer 



2777. The method of claim E74 1 , wherein at least ab^m 7 heat sources are disposed in 
the formation for each production well. 



2778. The method of claim 2741, further comprising providing heat from three or more 
heat sources to at least a portion of the/ormation, wherein three or more of the heat 



sources are located in the formation/in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



2779. The method of claim 2741, further comprising providing heat from three or more 
heat sources to at lea^t a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an ar£a of the formation to form a repetitive pattern of units. 



278/. A system configured to heat a hydrocarbon containing formation, comprising: 

a heater disposed in an opening in the formation, wherein the heater is configured 
to provide heat to at least a portion of the formation during use; 
an oxidizing fluid source; 

-axonduitTii^posed in the opening, wherein the conduit is configured to provide an 
oxidizing fluid from the oxidizing fluid source to a reaction zone in the formation during 
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^and^hei^ifl-Ae uxiduing lluid is selected to Wndize-aUeastsome hydrocarbons at 
the reaction zone during use such that heat is generated at the reactionzone>and ' 
wherein the system is configured to allow heat to transfer substantially by- 
conduction from the reaction zone to a pyrolysis zone of the formation during use. 



2781. The system of claim/2780, wheVein the oxidizing fluid is configured to generat 



heat in the reaction zone /uch that t 
zone substantially bv diffusion. 



le qxidizing fluid is transported through the reauion 



10 
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2782. The system of claim 2780Uwherein the cdnduit comprises opfices, and wherein 
the orifices are configured to proAde the oxidizing fluid into tj^opening. 

2783. The system if claim 2/80 ; wherein the condnit comprises critical flow orifices, 
and wherein the critical flo/ orifices are configured to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 



20 



2784. The system of claim 2780 ; wherein the conduit is further configured to be cooled 
with the oxidizing fluid such that the conduit is not substantially heated by oxidation. 



2785. The system of claim 2780, wherein the conduit is further configured to remove an 
oxidation product. 



278b. The system of claim 2780 ; wherein the conduit is further configured to remove an 
^oxidation product such that the oxidation product transfers substantial heat to the 
oxidizine fluid. 



2787. The system of claim 2780 ; whereinjhe^ an 

ItionjyiiduGtrand^w^ a flow rate of the oxidizing fluid in the conduit is 
approximately equal to a flow rate of the oxidation product in the conduit. 
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2788. The system of claim 27 80, wherein the conduit is fur ther configured to remove an 
oxidationjucwtectTa^^ a pressure of the oxidizing fluid irrtKe^oduit and a 
pressure of the oxidation product in the conduit are controlled to reduce contamination of 
the oxidation product / by the oxidizing fhfid. 

2789. The system of claim 27*0, wheifein the conduit is further configured to/remove an 
oxidation product, and wherein the oxic ation product is substantially inhibited from 
flowing intcVportions of the fon nation t eyond the reaction zone. 



1 0 2790. 71 fe system of claiin 2780 ; wherdin the oxidizing fluid^ubstantially inhibited 
! from flowing into portions of the formation beyond the reaction zone. 



279 1 . Thfe system of chiim 2780, further comjjmrfig a center conduit disposed within 
the conduitWherein tffe center conduit is configured to provide the oxidizing fluid into 
35 the opening durittguse, and wherein the v e6nduit is : 
oxidation product during use. 



further configured to remove an 



25 



2792. The system of claim^780 5 wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 



2793. The system of claim 278Q, further comprising a conductor disposed in a second 
conduit, wherein the second conduit is disposed within the opening, and wherein the 
conductor is configured to heat at least a portion of the formation during application of an 
electncal current to the conductor. 



2794. The system of claim 2780, further comprising an insulated conductor disposed 
within the opening, wherein the insulated conductor is configured to heatatjes 
portion of the formation during application-^ to the insulated 

conductor. 



30 
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2795 The system of claim ?78(V fnrthsiLr^mprisinp at Ipflgtnnp elongated member 
disposed within the opening ; wherein the at least the one elongated memHerl^eexifigured 
to heat at least a portion of the formation during application of an electrical current to the 
at least the one elongated member. 



2796. The system of claim 2780, further comprising a heat exchanger disposed external 
to the formation, wherein the heat exchanger is configured to heat the oxidizing fluid, 
wherein the conduit is fyrfheTconfigured to provide the heated oxidizing fluid intpthe 
opening during use ; and wherein t ie heated oxidizing fluid is configured toj^at at least a 
portion of the formation during us 




2797. The system df claim 27&0, furth^comprfsing an oydrburden casing coupled to 
the opening. wherein\the overburden casing is disp^a in an overburden of the 
formation. 



2798. The system of claim 2780J*lrther comprising an overburden casing coupled to 
the opening, wherein the oveijWirden casing is disposed in an overburden of the 
formation, and wherein tj*e overburden casing comprises steel. 

2799. The syspem of claim 2780, further comprising an overburden casing coupled to 
the opening/wherein the overburden casing is disposed in an overburden of the 
formatkm, and wherein the overburden casing is further disposed in cement. 

2#00. The system of claim 2780. further comprising an overburden casing coupled to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



2801 . The system of claim 2780. further comprising anoyg^urdefreastfig coupled to 
the opening, whereinjhe^Q^ in an overburden of the 

tfonTwherein a packing material is disposed at a junction of the overburden casing 
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-anxfthe opening, and wherein the packing materia 



figured to substantially inhibit a 



flow of fluid between the opening and the overburden casing during 

2802. The system of claim 2780. further comprising an overburden casing coupled tc 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casj^g 
and the opening, and wherein the packing material comprises cement. 



2803. The system of>term\?780 ; wherein the system is further configured such that 



transferred heat can pyro 




2804. A systahi configura 
a heater configurabl 
heater is further configurabj 
use; 



at least some hydrocarbons in the pypdlysis zone. 

to heat a hydrocarbon cprffaining formation, comprising: 
Vto be disposed in an^pening in the formation, wherein the 
provide heaj/to at least a portion of the formation during 



a condui\configy4-able to b^flisposed in the opening, wherein the conduit is 
configurable to provTHe an oxidizing fluid from an oxidizing fluid source to a reaction 
zone in the formation durij*s use, and wherein the system is configurable to allow the 
oxidizing fluid to oxidife at least some hydrocarbons at the reaction zone during use such 
that heat is genera^d at the reaction zone; and 

wherein the system is further configurable to allow heat to transfer substantially 
by conduction from the reaction zone to a pyrolysis zone of the formation during use. 

2805: The system of claim 2804 ; wherein the oxidizing fluid is configurable to generate 
heat in the reaction zone such that the oxidizing fluid is transported through the reaction 
/zone substantially by diffusion. 



2806. The system of claim 2804. wherein the conduit comprises orifices, and wherein 
.orifices are con figprahlf 
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2807. The system of£laim-2804 ? wlieieui Lhe conduit comproes^iral flow orifices, 
arifrwHerein the critical flow orifices are configurable to control a flow ofthe><dizine 
fluid such that a rate of oxidation in the formation is controlled. 

2808. The system of claim 2804, wherein the conduit is further configurable to be^ 
cooled with the oxidizing fluid such that the conduit is not substantially heated 
oxidation. 
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2809. The system hi claim 2804ttwherein the conduit is further configurable to remove 
an oxidation product. 



2810. The system 



ofclaim 2804, whe*dn the condtnt is further configurable to remove 



an oxidation product, such xhaa the oxidation nrdduct transfers heat to the oxidizing fluid. 

281 1 . The system ofclaim 2804, wh^ein the conduit is further configurable to remove 
an oxidation product, and whereip^f flow rate of the oxidizing fluid in the conduit is 
approximately equal to a flow^ate of the oxidation product in the conduit. 

2812. The system of claim 2804, wherein the conduit is further configurable to remove 
an oxidation product and wherein a pressure of the oxidizing fluid in the conduit and a 
pressure of the o/idation product in the conduit are controlled to reduce contamination of 
the oxidation product by the oxidizing fluid. 



25 



2813. T¥e system ofclaim 2804, wherein the conduit is further configurable to remove 
an oxidation product, and wherein the oxidation product is substantially inhibited from 
flowing into portions of the formation beyond the reaction zone. 



28 1 4. Tl\esystem of claim 280 4. wherein the oxidiz in g flui d i f ; n ib ntnntinH rtrTMEifed 
from flowing into portions of the formation bevond the reaction zone. 



30 
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2815. Thejv^ten^ disposed within 
the conduit, wherein center conduit is configurable to provide the oxidTziTig^kiid ifito the 
opening during use. and wherein the conduit is further configurable to remove an 
oxidation product during use. 

2816. The system of claim 28M r w4ierein the portion of the formation extends radially 
from the opening a width offess [than approximately 0.2 m. 



281 7. The system of claim 2804li further comprising a conductor disposed in a second 



conduit, wherein the second cond!u\t is dig 
conductor is configurable to heat at l^st/a port 
an electrical current tp the condi/ctor 



osed within the opening^arnd wherein the 
ion of the formatKm during application of 



281 8. The system of cl^k»^804 ; further compriskfg an insulated conductor disposed 
within the opening, wherein the insulated conductor is configurable to heat at least a 
portion of the formation during application of an electrical current to the insulated 
conductor. 

28 1 9. The system of claprf 2804, further comprising at least one elongated member 
disposed within the evening, wherein the at least the one elongated member is 
configurable to h^at at least a portion of the formation during application of an electrical 
current to th^at least the one elongated member. 



2820/ The system of claim 2804. further comprising a heat exchanger disposed external 
to/Oie formation, wherein the heat exchanger is configurable to heat the oxidizing fluid, 
therein the conduit is further configurable to provide the heated oxidizing fluid into the 
opening during use. and wherein the heated oxidizing fluid is configurable to heat at leasL 
a portion of the formation during_u&e„ 
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— LAe-systemTTTcraim 2804 ; further comprising an overburden^mg^cx^led to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 



2822. The system of cTaim 2804, further comprising an overburden casing cm^led to 
the opening whereiifthe overburden casing is disposed in an overburden^fthe 
formation, and wherdtin the overburden casing comprises steel. 



2823. 



The system of cfejm 3804, further composing an overburden casing coupled to 



the opening, wherein thu over 



formation, and wherein 



ifis disposed in an overburden of the 



the overburden casing is^urther disposed in cement. 



2824. Th^ystem ofelaim 2804, further comprising an overburden casing coupled to 
the opening, wherein a packing maj^rial is disposed at a junction of the overburden 
casing and the opening. 

2825. The system of cmim 2804, further comprising an overburden casing coupled to 
the opening, wherdil the overburden casing is disposed in an overburden of the 
formation, whej^in a packing material is disposed at a junction of the overburden casing 
and the opepfng, and wherein the packing material is configurable to substantially inhibit 
a flow o^fluid between the opening and the overburden casing during use. 

2826. The system of claim 2804, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

'2827. The sys temjrfslai^^ me system is further configurable such that 

transferred heat can pyrolyze at least some hydrocarbons in the pyrolysis zone. 



2828. An in situ method for heating a hydrocarbon containing formation, comprising: 
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heating a portion of the formation to a temperatu re sufficient to support reaction 
of hydrocarbons within the portion of the formation with an oxidi^ng^ftuie 
providing the oxidizing fluid to a reaction zone in the formation; 
allowing the oxidizing fluid to react with at least a portion of the hydrocarbons at 
the reaction zone to generate heat at the reaction zone; and 

transferring th^generated heat substantially by conduction from the reaction^one 
to a pyrolysis zone/in the formation. 



2829. The metriod of claim 
through the reaction zone by 



2830. The method of claii 
oxidizing fluid inttHhe oi 



ZS28, further comprising transporting th^toxidizing fluid 
diffusion. 



2828, further comprising ejecting at least a portion of the 
ning through orifices of^conduit disposed in the opening. 



283 1 . The method of claim 2828, ftirther^femprising controlling a flow of the oxidizing 
fluid with critical flow orifices of a c^rfauit disposed in the opening such that a rate of 
oxidation is controlled. 

2832. The method of cjtfim 2828, further comprising increasing a flow' of the oxidizing 
fluid in the opening^ accommodate an increase in a volume of the reaction zone such 
that a rate of oxidation is substantially constant over time within the reaction zone. 



25 



Phe method of claim 2828, wherein a conduit is disposed in the opening, the 
method further comprising cooling the conduit with the oxidizing fluid to reduce heating 
of/the conduit by oxidation. 



>834. The method of claim 2828, wherein ajxmdi^ 

metho d further comprisin oxemQvmg-an , "oxi3ation product from the formation through 
the conduit. 
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2835. The method of claim 2828, wherein a conduit is dispose3l^tthm4h^ope the 
method further comprising removing an oxidation product from the formation through 
the conduit and transferring heat from the oxidation product in the conduit to oxidizing 
fluid in the conduit. 



2836. The method of claim 2828, wherein a conduit is disposed within the opening; the 



m^i 



method further comprising removin; 
the conduit/ wherein a flovv rate of t 
equal to a flow rate of the 



g an oxidation product from the formatior 

/ 

uid ii 



ough 

le oxidizing Mid in the conduit is ^^proximately 
xidation' product in/me conduit. 



2837. The method of claim ZS^S^wl^erein a conduit indisposed within the opening, the 
method further comprising removing an oxidation^pfoduct from the formation through 
the conduit a^d contromng a pressure betweep'me oxidizing fluid and the oxidation 
product in the cofrcWrt to reduce contamipmion of the oxidation product by the oxidizing 
fluid. 



2838. The method of claim / 2828, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and substantially inhibiting the oxidation product from flowing into portions 



ubs£ 



of the formation bevond the reaction zone. 



2839. Thp method of claim 2828, further comprising substantially inhibiting the 
oxidizing fluid from flowing into portions of the formation beyond the reaction zone. 

284Q. The method of claim 2828. wherein a center conduit is disposed within an outer 
onduit. and wherein the outer conduit is disposed within the opening, the method further 
comprising providing the oxidizing fluid into the opening through the center conduit and 
removing an oxidation product through the outer conduit. 



2841 . The method of claijiu282SrwHerein the portion of the formation extends radially 
irom thtr ngefnng a width of less than approximately 0.2 m. 
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^842^Hte-rTfeffiod^F 2828, wherein heating the portion compriseTappTyh 
electrical current to a conductor disposed in a conduit, wherein the conduit is dispo^d 
within the opening. 
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2843. The method of claim 2828 : 
electrical currem to an insulated condi 



erein heating the portion compiles applying 
ptor disposed within the opening. 



2844. The method of claim 2828, wherein heaungthe ponion comprises applying 
electrical cuirent to at leastfone elongatedn^mber di^osed within the opening. 

2845. The method of claim 2828. wherein heating the portion comprises heating the 
oxidizing fluickin a heat exchanger disposal external to the formation such that providing 
the oxidizing fluM^nttyme opening copfprises transferring heat from the heated oxidizing 
fluid to the portion. 

2846. The method of claim^828. further comprising removing water from the formation 
prior to heating the portic 

2847. The method^of claim 2828, further comprising controlling the temperature of the 
formation to substantially inhibit production of oxides of nitrogen during oxidation. 



25 



2848. The method of claim 2828. further comprising coupling an overburden casing to 
the opemng. wherein the overburden casing is disposed in an overburden of the 
formation. 



30 



2,849. The method of claim 2828, further comprising coupling an overburden casing to 
(the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 
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litoU. 1 he method of claim 2828, further comprising coTJpHftg-anuiYerburden casing to 
the opening ; wherein the overburden casing is disposed in an overburden of the" 
formation, and wherein the overburden casing is further disposed in cement. 



285 1 . The method of claim 2828. further comprising coupling an overburden casing to, 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 
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2852. Th^iriethod of claim 2828. wherein the pyrolysis zone is subst^Hually adjacent to 
the reaction zonef 



285B. A system co 



to provide heat to at 
an oxidizin 



figured to heat a hydrocarbon containing formation, comprising: 



a heater dispDsedSn^nopeningjn^; 



5fmatio#; wherein the heater is configured 



least a portion of the formatioja'during use; 
fluid source; 

a conduit disposed in the opening. wKerein the conduit is configured to provide an 
oxidising fluid from the oxidizing fluid irource to a reaction zone in the formation during 
use. wherein the oxidizing fluid is selected to oxidize at least some hydrocarbons at the 
reaction zone during use such that heat is generated at the reaction zone, and wherein the 
conduit is further configured^ remove an oxidation product from the formation during 
use; and 

wherein the sv^tem is configured to allow heat to transfer substantially by 
conduction from the reaction zone to a pyrolysis zone of the formation during use. 



25 2854. The^ystem of claim 2853, wherein the oxidizing fluid is configured to generate 
heat in the reaction zone such that the oxidizing fluid is transported through the reaction 
zone/substantially bv diffusion. 



30 



>855. The system of claim 2853. wherein the conduit comprises orifices, and wherein 
\the orifices are configured to provide the oxidizing fluid into the opening. 
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2 £5 6. Th e system of claim 2853. wherein the conduit comprises critical flow orifices, 
and wherein the critical flow orifices are configure31olJonnTrte^ oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 

2857. The system of claim 2853. wherein the conduit is further configured to be cooled 
with the oxidizing fluid such that the conduit is not substantially heated by oxidation. 



2858. The system of claim 2853. wherein the conduit is further configured suc^ithat the 
oxidation product transfer heat to the oxidizing fluid. 



2859. The system of clai] 
conduit is approximate!; 



28163, wherein a flow rate of the oxidi^mg fluid in the 
ual to a flow rate of the oxidation product in the conduit. 



2860. The system oiyclaim 2853>^h erein a p ressure pf the oxidizing fluid in the conduit 
and a pressure of the oxidation product in the condmt are controlled to reduce 
contaminatimi-efihe oxidation product by the jgfxidizing fluid. 



2861. The system of claim 2853, whpf^in the oxidation product is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 

2862. The system of clabn 2853. wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 

2863. The system of claim 2853. further comprising a center conduit disposed within 
the conduit/wherein the center conduit is configured to provide the oxidizing fluid into 
the openmg during use. 



2864( The system of claim 2853, wherein the portion of the formation extends radially 
from tffe-ep ening a wi d th of le s s than appr oximatdyJLlilli 
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"2865: c lhe system ot claim 2S537ltiTThrr^e^^ disposed in a second 

conduit, wherein the second conduit is disposed within the openingr-aiad wherein the 
conductor is configured to heat at least a portion of the formation dupr(g application of an 
electrical current to-the-cpnductor. 




iim|2853. further comprisim^an insulated conductor disposed 

he insulated conductor is configured to heat at least a 
during application ofan electrical current to the insulated 



20 



2866. The system of c 
within the qpening. 
portion of 
conductor. 



2867. TheVvstem of qiaim 2853/further comprising at least one elongated member 
disposed witftin the opening. Wherein the at least the one elongated member is configured 
to heat at least a£>eruon of/me formation during application of an electrical current to the 
at least the one elongated member. 

2868. The systepn of claim 2853. further comprising a heat exchanger disposed external 
to the formation, wherein the heat exchanger is configured to heat the oxidizing fluid, 
wherein the^conduit is further configured to provide the heated oxidizing fluid into the 
opening/during use, and w : herein the heated oxidizing fluid is configured to heat at least a 
portion of the formation during use. 



5869. The system of claim 2853. further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 



2870. The system of claim 2853. further comprising an overburden casing coupled to 
. wherein the overburden casing is disposed in an overburden of the 

ses^steel. 



formation, and wherein the overburden casing 



686 



Conley. Rose & Tayon. P C 



285+r - THesystem of claim 2853. further comprising^rTSverbiH^eiLcasing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the** 
formation, and wherein the overburden casing is further disposed in cement. 

2872. The system of claim 2853. further comprising an overburden casing coupt€d to 
the opening, wherein a packing material is disposed at a junction of the QY^rburden 
casing and/the opening 



UJ 

SJ&S 



ru 



2873. /The system of claim 2853. further comprising an overburden casing coupled to 
10 the opening, wherein the overburden casing is disposed in an overburden of the 

forma :ion. wherein a pacing material isdi^posed^t a junction of the overburden casing 
and the opening, arild whereirTThr*packing matenal is configured to substantially inhibit a 
flow ofifluid between the opening and the overburden casing during use. 

2874. The system of claim 2853. farther comprising an overburden casing coupled to 
the opening, wherein the overbidden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 



20 2875. The system of claim 2853. wherein the system is further configured such that 
transferred h^at can pyrolyze at least some hydrocarbons in the pyrolysis zone. 



2876/ A system configurable to heat a hydrocarbon containing formation, comprising: 
a heater configurable to be disposed in an opening in the formation, wherein the 
25 jfeater is further configurable to provide heat to at least a portion of the formation during 
use; 

a conduit configurable to be disposed in the opening, wherein the conduit is 
further configurable to provide an oxidizing fluid from an oxidizing fluid source to a 
traction zone in the formation during use. wherein th e system is configurable to allo w the 
30 oxidizing fluid to oxidize at least some hydrocarbons at the reaction zone during use such 
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that hpaf fa opnej&ted-frt-tfrr rparnnn ynnp anH wherein the conduit ls^forthei^configurable 
to remove an oxidation product from the formation during use; and 

wherein the system is further configurable to allow heat to transfer substantially 
by conduction from the reaction zone to a pyroiysis zone during use. 
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2877. The system of c^im 2876. whe^pin the oxidizing fluid is configuraJ>^ to generate 
heat in the reaction zofne such tha^ the oxidizing fluid is transported though the reaction 
zone substantially by diffusion. 

2878. The system of claim 287o. wherein the conduiL^omprises orifices, and wherein 
the orifices are configurable to provide the oxidizirfg fluid into the opening. 

2879. The system of claim 2876, wherpin the conduit comprises critical flow- orifices, 
and wherein the critical flow orifice/are configurable to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 

2880. The system of claim 2876. wherein the conduit is further configurable to be 
cooled with the oxjdizing fluid such that the conduit is not substantially heated by 
oxidation. 

2881 . Tne system of claim 2876. wherein the condu.it is further configurable such that 
the oxiaation product transfers heat to the oxidizing fluid. 



25 



$82. The system of claim 2876. wherein a flow rate of the oxidizing fluid in the 
^conduit is approximately equal to a flow 7 rate of the oxidation product in the conduit. 



J883. The system of claim 2876 . wherein a pre ^"re p f the nviHiyinp fluid in thp- gAnHint 
and a pressure of the oxidation product in the conduit are controlled to reduce 
contamination of the oxidation product by the oxidizing fluid. 
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^S&fc — The system of claim 2876, wherein th£ OXidaTkm-pFeducUs^ inhibited 
from flowing into portions of the formation beyond the reaction zone. 

2885. The system of claim 2876. wherein the oxidizing fluid is substantially inhi^rfed 
from flowing into portions of the formation beyond the reaction zone. 



2886. The systej«^TfTrf^im 2876, further comprising a center conduit^aisposed within 
the conduit, \yfierein center\onduit is configurable to provide th^oxidizing fluid into the 
opening dur/ng use. A 

2887. Th]b system of c\aim 287$, wherein^e portioj^ of the formation extends radially 
from the clpening a widtfijpf less fchan^j5proximat^ly 0.2 m. 

2888. ThA system of cldim 2876, further comprising a conductor disposed in a second 
conduit, wherein the second conduit is disposed within the opening, and wherein the 
conductor is configurable to heat at l^ast a portion of the formation during application of 
an electrical current to the conductor. 



2889. The system of clairn 2876. further comprising an insulated conductor disposed 
within the opening, wherein the insulated conductor is configurable to heat at least a 
portion of the form^non during application of an electrical current to the insulated 
conductor. 

2890. The^system of claim 2876. further comprising at least one elongated member 
disposed/within the opening, wherein the at least the one elongated member is 
configurable to heat at least a portion of the formation during application of an electrical 
current to the at least the one elongated member. 



2891. The system of claim 2876, further comprising a heat exchanger disposed external 
to theSfcrmation, wherein the heat exchanger is configurable to heat the oxidizing fluid, 
wherein the^ofl^Uiit is further ronfigurnblrtu piovide the heated oxidizing fluid-mto-the 
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ling during use, and wherein the heated oxidizing fluid isconTIgt 
a portion of the formation during use. 



lo heat at least 



2892. The system of claim 2876, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 



2893. The sivstem of claim 2! 
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76, further comprising an overburden casing^stfupled to 



the opening, wherein tlje overburden casing is disposed in an overbujd^n of the 
formation, and whereii the overburden casing comprises steel 




2894. T[he system of/clam^2836^ further comprisjag an overburden casing coupled to 
the openihg, wherein/the overburden casing indisposed in an overburden of the 
formation.Nand wherein the overburden cereing is further disposed in cement. 

2895. The system of claim 2876, further comprising an overburden casing coupled to 
the opening, wherein a pa9king material is disposed at a junction of the overburden 
casing and the opening 

2896. The system of claim 2876, further comprising an overburden casing coupled to 
the opening/wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and tKe opening, and wherein the packing material is configurable to substantially inhibit 
a flow of fluid between the opening and the overburden casing during use. 

2897. The system of claim 2876, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 

=w*tinn wherpin a parWjpg material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing materialcornpnSes^ement. 



30 
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2898. The system of claim 2876, wherein the system is furtherTSTTfi^^hle^ch that 
transferred heat can pyrolyze at least some hydrocarbons in the pyrolysis zone. 



2899. An in situ method for heating a hydrocarbon containing formation, comprisi 
heating a portion of the formation to a temperature sufficient to support reaction/^ 
hydrocarbons within the portion of the formation with an oxidizing fluid, wja^rein the 
portion is located ^ubstanitaally adjacent to an opening in the formation^ 
providim^the oxidizing fluid to a reaction ^one in the formation; 
allowing the oxidising gas to react wjjtff at least a portipfi of the hydrocarbons at 
the reaction zq|ne to genenat\heat in th^r^action zone: 

removing at least/a portion of an oxidation product through the opening; and 
transferring the generated heat substantiajjy by conduction from the reaction zone 
to a pyrolysislzone in Jfhe formation. 



2900. The method of claim 2899, fupfher comprising transporting the oxidizing fluid 
through the reaction zone by diffusion. 

2901 . The method of claim 2899. further comprising directing at least a portion of the 
oxidizing fluid into the /Opening through orifices of a conduit disposed in the opening. 

2902. The method of claim 2899. further comprising controlling a flow of the oxidizing 
fluid with critical flow orifices of a conduit disposed in the opening such that a rate of 
oxidation i/ controlled. 

2903/ The method of claim 2899. further comprising increasing a flow of the oxidizing 
fluid in the opening to accommodate an increase in a volume of the reaction zone such 
lat a rate of oxidation is substantially maintained within the reaction zone. 



2904. The method of claim 2899. wherein a conduit is disposed in the opening, the 
lethod further comonsifl fixoolinti the conduit w it h t hc -ox-idizing- fluid such AaUhe, 
conduit is not substantially heated bv oxidation. 
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-3- 905, — THp mptho^ - of . r . l . ^im T 8QQ u r hpr^in ^_rnnHiij t j s disposed w ithin the opening, and 
wherein removing at least the portion of the oxidation product through the opening" 
comprises removing at least the portion of the oxidation product through the conduit. 



2906. The method of claim 2899, wherein a conduit is disposed within the opening. 4rt9 
wherein removing at least the pprt'ion of the oxidation product through the openir 
comprises removing at leasnhe portion of the pxidation product through the / £onduit. the 
method further comprising transferring) substantial heat from the oxidatiprf product in the 
conduit to the oxidizing fluid in the (fo/idui, 

2907. The method pf claim 2899, x^Kbi^in a conduitis^tsp^sed within the opening, 
wherein removing a^ least the porti6n of the oxidation Deduct through the opening 
comprises removing at least the tuition of the oxidauon product through the conduit, and 
wherein a flow rate of thelxdaizing fluid in ttye'conduit is approximately equal to a flow 
rate of the oxidation product in the condin^ 

2908. The method of claim 289^wherein a conduit is disposed within the opening, and 
wherein removing at least the^ortion of the oxidation product through the opening 
comprises removing at letfst the portion of the oxidation product through the conduit, the 
method further composing controlling a pressure between the oxidizing fluid and the 
oxidation produfzr in the conduit to reduce contamination of the oxidation product by the 
oxidizing fhrfa. 



290yf The method of claim 2899, wherein a conduit is disposed within the opening, and 

lerein removing at least the portion of the oxidation product through the opening 
comprises removing at least the portion of the oxidation product through the conduit, the 
lethod further comprising substantially inhibiting the oxidation product from flowing 
into portions Th* 3 ri'iniiilii'ii I" 1 ymnl llip- reaction 7rw* 
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29lQ ; The me thod of claim 2899, further comprising substantia lly inhibiting the 
oxidizing fluid from flowing into portions of the formation beyond the reactioiTZone. 



10 



291 1 . The method of claim 2899, wherein a center conduit is dispospdwithin an outer 
conduit : and whereifrfH?i&mer conduit is disposed within the opejrfng. the method further 
comprising providing the oxiaizing fluid into the opening through the center conduit and 
removing at least a portio i of the oxidation product thrptfsrn the outer conduit. 



2912. The method of claim\2899, whereijHhe portion of the formation extends radially 
from the opening a width/ of lesstHSTapproximately 0.2 m. 
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291 3. The method of ^claim 2899. wheitin heating the portion comprises applying 
electrical current to a conductor disposed in a conduit, wherein the conduit is disposed 
within the opening. 

2914. The method of claim 2899, wherein heating the portion comprises applying 
electrical current to aryinsulated conductor disposed within the opening. 



□ 
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291 5. The metnod of claim 2899, wherein heating the portion comprises applying 
electrical current to at least one elongated member disposed within the opening. 



25 



2916. /The method of claim 2899, wherein heating the portion comprises heating the 
oxidising fluid in a heat exchanger disposed external to the formation such that providing 
the' oxidizing fluid into the opening comprises transferring heat from the heated oxidizing 
luid to the portion. 



2917. The method of claim 2899, further comprising removing water from the formation 
prior to heating the portion. 



291 8. The method of claim 2899. further comprising controlling the temperature of the 
formation to substantially inhibit production of oxides of nitrogen during oxidation. 
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2S]j) : _j]iejii£thod^ casing to 

the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 



2920. The method of claim 2899, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an ovej#urden of the 
formation, and wherein the overburden casing comprises stee 



m 



2921 . The method of claim 2899. further comprising coupling an overburden casing to 
the opening, wnereinfthe overbunjefn casing is disposed in an overburden of the 
formation ; and wherein the overburden casing is further disposed in cement. 
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2922. The method of claim 2899. further comprising coupling an overburden casing to 
15 the opening.\vh^rein a packing n^ferial is disposed at a junction of the overburden 

casing and the opening. 

2923. The method of c^£\m 2899, wherein the pyrolysis zone is substantially adjacent to 
the reaction. 



20 

2924. A system configured to heat a hydrocarbon containing formation, comprising: 
an electric heater disposed in an opening in the formation, wherein the electric 
heater ^configured to provide heat to at least a portion of the formation during use; 
an oxidizing fluid source; 
25 / a conduit disposed in the opening, wherein the conduit is configured to provide an 

Oxidizing fluid from the oxidizing fluid source to a reaction zone in the formation during 
use, and wherein the oxidizing fluid is selected to oxidize at least some hydrocarbons at 
the reaction zone during use such that heat is generated at the reaction zone: and 
wherein the system is configured to allow heat to transfer substantially by 
30 conduction from the reaction zone to a pyrolysiszone~oftI^^ 
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"2925: The system 01 claim 29^4, wneieiu the uxicfemp fluiiiis^configured to generate 
heat in the reaction zone such that the oxidizing fluid is transported throughTK^Teaqlion 
zone substantially by diffusion. 
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2926. The system of claim 2924-rwherein the conduit comprises orifices, and wherein 
the orifices are configured^ provide the oxidizing fluid into the opening. 



2927. The system c/f claim 29 
and wherein the critical flow on 
fluid such that a rate of oxidation 



. wherein the conduit comprises critical flow'orifices. 
ces are^/configured to control a flow ofjKe oxidizing 
m the fonnatiprrfs controlled. 



2928. The system of claim 2924. w ; herein the conduit is firifher configured to be cooled 
with the oxidizing fluid such that the conduit is not substantially heated by oxidation. 




2929. The system of claim 2924. wherein the conduit is further configured to remove an 
oxidation product. 



2930. The system of claim 2924. wherein the conduit is further configured to remove an 

/ . 

oxidation product, such that the oxidation product transfers heat to the oxidizing fluid. 



293 1 . The system of claim 2924. wherein the conduit is further configured to remove an 

/ ' w 

oxidation product, and wherein a flow rate of the oxidizing fluid in the conduit is 
approximately equal to a flow rate of the oxidation product in the conduit. 



25 




2932. The system of claim 2924. wherein the conduit is further configured to remove an 
oxidation product, and wherein a pressure of the oxidizing fluid in the conduit and a 
pressure of the oxidation product in the conduit are controlled to reduce contamination of 
nid ation product byltr "si f 1miH J fl 'l M — ■ . 
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-J&s-systeni uf claim iviA, wherein the contratris^i^heL£onfieured to remove an 
oxidation product, and wherein the oxidation product is substantially inhTblt&d^om 
flowing into portions of the formation beyond the reaction zone. 



2934. The system of claifrrtP^^^herein the oxidizing fluid is substantially inhibit^ 
from flowing into porfions of the formation beyond the reaction zone. 



2935. The systqlhi of claim 2924. further comprising a centprxonduit disposed within 
the conduit, wherein the center conduit is configured^fprovide the oxidizing fluid into 



the opening dun 
oxidation produ< 



ng use. and wherein tF 
t during use. 



Imt is further configured to remove an 



2936. The system of claim 2924. wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 

2937. The system of claim 2924, further comprising an overburden casing coupled to 
the opening, wherein the overburdepxasing is disposed in an overburden of the 
formation. 

2938. The system of daun 2924, further comprising an overburden casing coupled to 
the opening, whereip'the overburden casing is disposed in an overburden of the 
formation, and \ynerein the overburden casing comprises steel. 

2939. Dfe system of claim 2924. further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



29HQ. The system of claim 2924. furthercomgnsi^^ coupled to 

the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 
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294J - _QLe-systennrt~ claim 2V24 ; further comprising an overbai^efi^casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing^ 
and the opening, and wherein the packing material is configured to substantially inhibit a 
flow of fluid between the opening and the overburden casing during use. 



2942. The system of claipv-2924^ further comprising an overburden casing coupled 
the opening, wherein ttfe overburden casing is disposed in an overburden of the 



formation, wherein a/packing ma| 



ial is disposed at a junction of the overburden casing 



and the opening, and wherein the Sacking material comprises cement. 



2943. The svstem 



f claim 2924. /wherein the system is further'configured such that 



transferred heat can nyrolyze at least someTlyHrocarbons in the pyrolysis zone 




2944. A system configurabte'to heat a hydrocarbon containing formation, comprising: 

an electric heater configurable to be disposed in an opening in the formation, 
wherein the electric heater is further configurable to provide heat to at least a portion of 
the formation during use ; and whereinat least the portion is located substantially adjacent 
to the opening; 

a conduit configurable to be disposed in the opening, wherein the conduit is 

/ 

further configurable to provide an oxidizing fluid from an oxidizing fluid source to a 
reaction zone in the/formation during use, and wherein the system is configurable to 
allow the oxidizing fluid to oxidize at least some hydrocarbons at the reaction zone 
during use such that heat is generated at the reaction zone; and 

wherein the system is further configurable to allow heat to transfer substantially 
by conduction from the reaction zone to a pyrolysis zone of the formation during use. 



2945. The system of claim 29 44. wherein thejox idizingJlui d is configurable to generate^ 
heat irTThe reactioTnzonesuch that the oxidizing fluid is transported through the reaction 
zone substantially by diffusion. 
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2946^Ji&-systeTrrot claim 2944, wherein the conduit coirrprises-orifices. and wherein 
the orifices are configurable to provide the oxidizing fluid into the opening. 



2947. The system of claim 2944 ; wherein the conduit comprises critical flow orifices, 
and wherein the critical flow-orifices are configurable to control a flow of the oxidizing 
fluid such that a rate^of oxidation imthe formation is controlled. 
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2948. The systfem of claim 2944. w ; nerein the conduit is further configurable-™ be 
cooled with the oxidizing fluid sujh/hat the conduit is not ^ubstantiall\>Keated by 
oxidation. 



2949. The system of claim 294/ 
an oxidation product. 



lerein th^conduit is fidrther configurable to remove 



20 



2950. The systemW claim 3944. wherein the conduit is further configurable to remove 
an oxidation product strelrfnat the oxidation product transfers heat to the oxidizing fluid. 

295 1 . The system of claim 29^4, wherein the conduit is further configurable to remove 
an oxidation product, and wnerein a flow rate of the oxidizing fluid in the conduit is 
approximately equal ta/a flow rate of the oxidation product in the conduit. 



25 



2952. The system of claim 2944. wherein the conduit is further configurable to remove 
an oxidation product, and wherein a pressure of the oxidizing fluid in the conduit and a 
pressur^of the oxidation product in the conduit are controlled to reduce contamination of 
the oxidation product by the oxidizing fluid. 



/2953. The system of claim 2944. wherein the conduit is further configurable to remove 

oxidation product, and wherein the oxidation product is substantially inhibited from 
flowing into portions of the formation beyond the reaction zone. 
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from flowing into portions of the formation beyond the reaction zone. 



2955. The system of claim 2944, further comprising a center conduit disposed within 
the conduit, wherein center conduit is configurable to provide the oxidizing fluid into the 
opening during use. and^fiereh^the conduit is further configurable to remove an 
oxidation product during use. 



wherein the portion of the formation extends ^pa'dially 
roxima tel^0T2 m. 





2956. Thesysb 

from the opening a width of less 



2957. The system of claim 294^ . further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in,an overburden of the 
formation. 



2958. The system of claim 2944. further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overhufcten casing comprises steel. 



2959. The system of claim 2944. further comprising an overburden casing coupled to 
the opening, wherem / the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



2960. The system of claim 2944. further comprising an overburden casing coupled to 

the opening, wherein a packine material is disposed at a junction of the overburden 

/ 

casing and the opening. 



[2961 . The system of claim 2944. further comprising an overburden cas irigXQu&ied-te — ~~ 
the^openins. where injhe-Qverirarden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
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and the opening, and wherein the packing material is configurable to substantially inhibit 
a flow of fluid between the opening and the overburden casing during use. 



2962. The system of claim 2944, further comprising an overburden casing coupled to 
the opening, whergirUheoverburden casing is disposed in an overburden of the 
formation, wfierein a packink material is disposed at a junction of the overburdprTcasing 
and the gpening. and wherein the packing material comprises cement. 

2963. [The system of clkWi 2944, wherein the systeirns furthepdbnfigurable such that 
transferred heat can pyrolwe at least some hydroefarbons hnhe pyrolysis zone. 



2964. A system configured 



3rocarbo# / containing formation, comprising: 



a conductor disposed in a first conduit/wherein the first conduit is disposed in an 
opening in nation, and wherein the/conductor is configured to provide heat to at 

least a portion of thefomiatio^ during/use; 
an oxidizing fluid source; 
a second conduit disposed in the opening, wherein the second conduit is 
configured to provide an oxkiizing fluid from the oxidizing fluid source to a reaction 
zone in the formation during use, and wherein the oxidizing fluid is selected to oxidize at 
least some hydrocarbons at the reaction zone during use such that heat is generated at the 
reaction zone; and/ 

W'hereinahe system is configured to allow heat to transfer substantially by 
conduction fpm the reaction zone to a pyrolysis zone of the formation during use. 

2965, ]?ne system of claim 2964, wherein the oxidizing fluid is configured to generate 
heat ir^the reaction zone such that the oxidizing fluid is transported through the reaction 
zone/substantially by diffusion. 



2966\The system of claim _2gf&J&^ioin t he i axu iiJ c onduit cuiu piises"onfices, and- 
wherein thfTorrfices are configured to provide the oxidizing fluid into the opening. 
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^2967. The svst& m^£^temr?964. whferttiti the second TTTrfrtmtnrr^^ flow 
orifices, and wherein the critical flow r orifices are configured to control a flow of the 
oxidizing fluid such that a rate of oxidation in the formation is controlled. 



2968. Thesysten; 



cooled with the 




wherein the second conduit is further configured to bey 
reducelheating of the second conduit by oxidatior 



remove an oxi 



2969. The sy ;tem of claim 29tott. wherein the second conduit is further configured to 



ation product. 



2970. The system of claim 2964, wherein the second conduit is further configured to 
remove an oxidatio^ product such ^hat the oxidation product transfers heat to the 
oxidizing fluid. 



2971 . The system of claim 2964. wherein4he second conduit is further configured to 
remove an oxidation product, and wherein a flow rate of the oxidizing fluid in the conduit 
is approximately equal to a flow rate of the oxidation product in the second conduit. 

2972. The svstem of claim 2964. wherein the second conduit is further configured to 
H 8 20 remove an oxidation product, and wherein a pressure of the oxidizing fluid in the second 

conduit and a pressure of the oxidation product in the second conduit are controlled to 

/* 

reduce contamination of the oxidation product by the oxidizing fluid. 
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2973 .^The system of claim 2964. wherein the second conduit is further configured to 
remove an oxidation product, and wherein the oxidation product is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 




29?*L The system of claim 29 64, wherein the oxidizing fluid is substantial ly inhibited 
from flowing into portions of the formation beyond the reaction zone. 
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2975. The svstem 



ler comprising a center conduiT 



within 
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the second conduit, wherein the center conduit is configured to provide the oxidizing 
fluid into the opening during use, and wherein the second conduit is further configured^ 
remove an oxidation^pfoSucTdiinjig use. 

2976. The system of claim 2964 ; wherein the portion of the formatjprfextends radially 
from the opening a width of ft^s than approximately 0.2 m. 



2977. The 
the opening, 
formation. 



System of claim 2p64, fui 
wherein the overburden casing 



an overburden casing coupled to 
sposed in an overburden of the 



2978. The system of claim 296^K Further comprising an overburden casing coupled to 
the opening, wherein the ov^ourden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

2979. The systepi of claim 2964. further comprising an overburden casing coupled to 
the opening. v^Kerein the overburden casing is disposed in an overburden of the 
formation, qfid wherein the overburden casing is further disposed in cement. 

2980. /The system of claim 2964. further comprising an overburden casing coupled to 
the opening, wherein a packing material is disposed at a junction of the overburden 
castfig and the opening. 



25 



981 . The system of claim 2964, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
brmation, wherein a packing material is disposed at a junction of the over burden casin. 
the opening, and wherei: 



ipmatenal is configured to substantially inhibit a 
flow of fluid between the opening and the overburden casing during use. 
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— The s ygTernof claim 2964, further comprising an overburden casing~c3t 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 



2983. Thesys 
transferred he 




wherein the system is further configured^dch that 
least some hydrocarbons in the pyrolvsfs zone. 



2984. A sysitem configurable to heat a hydrocarbon containing formation, comprising: 
10 a conductor configurable to be disposed in a fh#tconduit, wherein the first 

conduit is corifigurable to be iisposed in an openjtfg in the formation, and wherein the 
conductor is fiirther configurable^) provide tjj^Ho at least a portion of the formation 
during use; 

a second concttttt^nfigurable/fo be disposed in the opening, wherein the second 
1 5 conduit is further configurable to ^ovide an oxidizing fluid from an oxidizing fluid 
source to a reaction zone in th^r formation during use, and wherein the system is 
configurable to allow the o^dizing fluid to oxidize at least some hydrocarbons at the 
reaction zone during us^ such that heat is generated at the reaction zone; and 

wherein the system is further configurable to allow heat to transfer substantially 
20 by conduction from the reaction zone to a pyrolysis zone of the formation during use. 
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2985. The system of claim 2984, wherein the oxidizing fluid is configurable to generate 
heat in the^reaction zone such that the oxidizing fluid is transported through the reaction 
zone substantially by diffusion. 

298tf>. The system of claim 2984, wherein the second conduit comprises orifices, and 
wherein the orifices are configurable to provide the oxidizing fluid into the opening. 



2^87. The system of claim 2984, wherein the second conduitco^ 
30 orKkes, and wherein the criticaljktt*^ to control a flow of the 

oxidizingTluid suclvthat a rate of oxidation in the formation is controlled. 
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2988. The system of claim 2984, wherein the second co nduit is further configurable to 
be cooled with the oxidizing fluid to reduce heating of the secondcon3nn^u^idation. 



2989. The system of claim 2984. wherein the second conduit is further configurable to 
remove an oxidation product. 



2990. The system of claim 2984, wherein the second conduit is further configurable to 



remove an oxidation product si 
oxidizing fluid. 



ch that the oxidation product transfers heat to the 



2991 . Th i system of claim 2984. wton the seconjU^nduit is further cprtfigurable to 
remove an pxidation product, ind wherein a flow rate of the oxidizij^fluid in the conduit 
is approximately equal to a ripw rate of the oxidation productirfthe second conduit. 




2992. The systenupf cmm 2984, wherein the second conduit is further configurable to 
remove an oxidation product, and wherein a^fessure of the oxidizing fluid in the second 
conduit and a pressure of the oxidation^praduct in the second conduit are controlled to 
reduce contamination of the oxidatimi product by the oxidizing fluid. 



2993. The system of clahn 2984. wherein the second conduit is further configurable to 
remove an oxidation product, and wherein the oxidation product is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 

2994. The system of claim 2984. wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 



2995. the system of claim 2984. further comprising a center conduit disposed within 
the second conduit, wherein center conduit is configurable to provide the oxidizing fluid 
into the opfecting during use. and wherein the second_c ondnit isJurther-configurable-to — 
remove an oxidation product during use. 
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2996. The system of claim 2984, wherein the portion of the formation extendsralth 
from the opening a width of less than approximately 0.2 m. 
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2997. The system of cl^im"^^. further comprising an overburden casing couplejWo 
the opening, wherein j/ne overbura^n casing is disposed in an overburden of th 
formation. 

2998. The system onclaim 2984. further comprising an overburaen casing coupled to 
the opening, wherein tne overburden casing is disposed in #n overburden of the 
formation, and wherein \he overburc en casing comprises steel. 



84^ 
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2999. The system of claim 2^84/further comprising an overburden casing coupled to 
the opening, wherein the overburden casipfg is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3000. The system of claim 2#84, further comprising an overburden casing coupled to 
the opening, wherein a papking material is disposed at a junction of the overburden 
casing and the opening: 

3001 . The system of claim 2984, further comprising an overburden casing coupled to 
the opening, ^wherein the overburden casing is disposed in an overburden of the 
formation/wherein a packing material is disposed at a junction of the overburden casing 
and the/opening, and wherein the packing material is configurable to substantially inhibit 
a flow of fluid between the opening and the overburden casing during use. 



30 



3002. The system of claim 2984, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
fonnau^n^wherein a packing material is d isposed at a junction of the overbu rderuoasmg 
and the opening, and wherein the packing material comprises cement. 
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3003. The system of£laii^9847wherein the system is further configurable such tha) 
transferred heat can pyrolyze at least some hydrocarbons in the pyrolysis zone. 
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3004. An in situ method for heating a hydrocarbon containing formatiprf; comprising: 
heating a portipa-e£the formation to a temperature sufficiepf to support reaction 
of hydrocarbons vyithin the portion of the formation with an oxlaizing fluid, wherein 



heating comprises applyi 



g an 'electrical oirrent to a contHactor disposed in a first conduit 



to provide heat fo the portion, and wherein the first y pdnduit is disposed within the 
opening; 

providing the oxidizing fluid to a region zone in the formation; 
allowing \he oxidizing fluid to react with at least a portion of the hydrocarbons at 
the reaction zone tovgen^frate heat a^me reaction zone; and 

transferring the generated heat substantially by conduction from the reaction zone 
to a pyrolysis zone in the formation. 

3005. The method ofclaim 3004, further comprising transporting the oxidizing fluid 
through the reaction zone by diffusion. 



M 1 3006. The^iethod of claim 3004, further comprising directing at least a portion of the 

20 oxidizinenfluid into the opening through orifices of a second conduit disposed in the 
opening. 

/ 

}V07. The method of claim 3004 ; further comprising controlling a flow of the oxidizing 
fluid with critical flow orifices of a second conduit disposed in the opening such that a 
rate of oxidation is controlled. 

3008. The method of claim 3004, further comprisingjiia^asirigTflow of the oxidizing 
fluid in the opening to accorjamodfrte^TIncrease in a volume of the reaction zone such 
UToxidation is substantially constant over time within the reaction zone. 
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—$QQ9: — Tfie*method of claim 3004. wherein a second conduit lsTltspes^diii^he opening, 
the method further comprising cooling the second conduit with the oxidizing fluid to 
reduce heating of the second conduit by oxidation. 
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3010. The method of claim 3004. wherein a second conduit is disposed within the 
opening, the method futffteTctm^prising removing an oxidation product from thj 
formation through tfie secondAConauit. 



3011. The met 



tod of claim 1 



)04. wherein a second conduit i^aisposed within the 



opening, the method further onWising removing an oxidation product from the 
formation through the seconcy conduibaqd transfemngiieat from the oxidation product in 
the conduit to the oxidizing fluid in the second conduit. 

3012. The method of claim 3004 ; wherein a second conduit is disposed within the 
opening, the method further comprising removing an oxidation product from the 
formation through the second cojrauit. wherein a flow rate of the oxidizing fluid in the 
second conduit is approximately equal to a flow rate of the oxidation product in the 
second conduit. 

3013. The methoc of claim 3004. w r herein a second conduit is disposed within the 
opening, the method further comprising removing an oxidation product from the 
formation tKrough the second conduit and controlling a pressure between the oxidizing 
fluid ancr [he oxidation product in the second conduit to reduce contamination of the 
oxid^uon product by the oxidizing fluid. 

)14. The method of claim 3004, wherein a second conduit is disposed within the 
f opening, the method further comprising removing an oxidation product from the 
Iformation through the conduit and substantially inhibiting the oxidation product from 
flbwdns into portions of the formatkmJ jcvond the rcaitiuu 
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oxidizing fluid from flowing into portions of the formation beyond the reaction zone. 



3016. The method of claim 3004, wherein a center conduit is disposed within an outer 
conduit, and wherein the mjleiLConduit is disposed within the opening, the method fwfther 
comprising providing the oxidizinkfluid into the opening through the center^ptfnduit and 
removing an oxidation product through the outer conduit. 



of claim 3004'V wherein the porti^'of the ^rmation extends radially 
width of less jhaf^pproxipatfely 0.2 



3017. Themethoc 
from the opening a 



3018. The method ox claim 1004, further comgp&ing removing water from the formation 
prior to heating the portion. 




3019. The method of claim 3004, fimher comprising controlling the temperature of the 
formation to substantially inhibi^roduction of oxides of nitrogen during oxidation. 

3020. The method of ciaum 3004, further comprising coupling an overburden casing to 
the opening, whereirythe overburden casing is disposed in an overburden of the 
formation. 

3021 . Th/method of claim 3004, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



3022. The method of claim 3004, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation^and-wherein the overburden casing is further disposed in cement. 
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3D2T. The method of claim 3004, further comprising coupling an overBuRterreasaigjo 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



3024. A system configure 

an insulated con* 
insulated conductor is 
during use; 



a hydrocarbon containing formation^omprising: 
ed in an opening in the fonnatipn, wherein the 
provide heat to at least a ppmon of the formation 




an oxidizing 

a conduit disbosed in the bfeninR, wh^r^iytfie conduit is configured to provide an 
oxidizing fluid fromkhe oxidizinfc fluid source/fo a reaction zone in the formation during 
use, and wherein the oxidizing fluid is selected to oxidize at least some hydrocarbons at 
the reaction zone duringsuse sjrch that h^at is generated at the reaction zone; and 

wherein the system is configured to allow heat to transfer substantially by 
conduction from the reaction zone to a pyrolysis zone of the formation during use. 



3025. The system of clairn 3024. wherein the oxidizing fluid is configured to generate 
heat in the reaction zon^ such that the oxidizing fluid is transported through the reaction 
zone substantially bydiffusion. 

3026. The system of claim 3024, wherein the conduit comprises orifices, and wherein 
the orifices ^re configured to provide the oxidizing fluid into the opening. 

3027. The system of claim 3024. wherein the conduit comprises critical flow orifices, 
and wbferein the critical flow orifices are configured to control a flow of the oxidizing 
fluid/such that a rate of oxidation in the formation is controlled. 



302e. The system of claim 3024. wherein the conduit is configiired to be cooled with the 
oxidiztos^liud^chJh^ not substantially heated by oxidation. 
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3029. The system of claii 
oxTtJaiion product. 



I4r- vvhcrcin the conduit 4s- 



.configured to remove an 



laim 



3030. The system 
oxidation product and w 
product transfers? substanti 



24. wherein the conduit is further configured to remove an 
rein the conduit is further configured such that the oxidatiqj 
heat to the oxidizing fluid. 

303 1. The systjpm of claim 30^ wherem^He'conduit is further configured to remove an 
oxidation product, and wherein a flow rate of the oxidizing flum in the conduit is 
approximately equ^l to a flew rate of the oxidation produa in the conduit. 



3032. The system of claim 3024. wherein the^eonduit is further configured to remove an 
oxidation product, and wherein a pressure^ the oxidizing fluid in the second conduit and 
a pressure of the oxidation product in,tfie conduit are controlled to reduce contamination 
of the oxidation product by the (wraizing fluid. 

3033. The system of claim 3024. wherein the conduit is further configured to remove an 
oxidation product, andwherein the oxidation product is substantially inhibited from 
flowing into portions of the formation beyond the reaction zone. 

3034. TJie system of claim 3024. wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 



J35. The system of claim 3024. further comprising a center conduit disposed within 
the conduit, wherein the center conduit is configured to provide the oxidizing fluid into 
the opening during use. and wherein the conduit is further configured to remove an 
.oxidation product during use. 



3036. The system of claim 3024 ; wherein the portion ofthe fornfati on-ex4endsj gd ially 
from the opening a width of less than approximately 0.2 m. 
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3037. The system of claim 3024, further comprisin g an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overbur3eiT 
formation. 



3038. The system of clainK3024. further comprising an overburden casing coupled to 



the opening, wherein tly overburden 
formation, and wherein the overburd 



casing is disposed in an overburden of the 
n casing comprises steel. 



3039. The system of claim 3024, fiirtnbi^ompmin^an overburden casing coupled to 



the opening, whereir 



the overburden casing is disposed in an overburden 



formation, and wherem the overburden casing is further disposed inje^ment. 

3040. The system of claim 3024. further comprising an / 0verburden casing coupled to 
the opening, wherein a packing material is dispose^km a junction of the overburden 
casing and the opening. 

3041. The system of claim 3024, ftrffher comprising an overburden casing coupled to 
the opening, wherein the overburaen casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wKerein the packing material is configured to substantially inhibit a 
flow of fluid between the opening and the overburden casing during use. 

3042. The^ystem of claim 3024. further comprising an overburden casing coupled to 
the opemng. wherein the overburden casing is disposed in an overburden of the 
formajnon. wherein a packing material is disposed at a junction of the overburden casing 
and/the opening, and wherein the packing material comprises cement. 

3D43. The system of claim 3024. wherein the system is further configured such that 
transferred heat can pyrolyze at least some hydrocarbons in the pyrolysis zone. 



3044. A system configurable to heat a hydrocarbon containing formation, comprising: 
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^ — an insulat£ dxoft4eehJi luiifmui'able to be disposedirrairoeefttfi&in the formation, 
wherein the insulated conductor is further configurable to provide heat to at least a 
portion of the formation during use; 

a conduit^tfnfig^ in the opening, wherein the conduit is 

5 further configurable to provide an oxidizing fluid from an oxidizing fluid source to^ 
reaction zone in the formation during use, and wherein the system is configurable to 
allow theyoxidizing fluiduo oxidize at least some hydrdcarbons at the reaption zone 
during use such that heat h generated at the reaction zone; and X 

wherein the system is further configurable to allow heaj/to transfer substantially 
10 by conduction from the rea:ikm zone^a pyrolysis zone of/tne formation during use. 

3045. The\system of clam 3044, wherein the oxidizing fluid is configurable to generate 
heat in the reaction zone sqph that the oxidizin^nuid is transported through the reaction 
zone substantiality dilttfsion. 



3046. The system of claim 3044. wnerein the conduit comprises orifices, and wherein 
the orifices are configurable to provide the oxidizing fluid into the opening. 

3047. The system of claim 3044. wherein the conduit comprises critical flow orifices, 
20 and wherein the critical flow orifices are configurable to control a flow of the oxidizing 

fluid such that a rate of oxidation in the formation is controlled. 



25 



3048. The system of claim 3044. wherein the conduit is further configurable to be 
cooled witK the oxidizing fluid such that the conduit is not substantially heated by 
oxidatioii. 



3049^ The system of claim 3044. wherein the conduit is further configurable to remove 
an ©xidation product. 



30 305(\ The system of claim 3044, wherein the conduit is further configurable to remove 
an oxidat!mM3£oduct, such that the oxidation product transfers heat to the oxidizing fluid. 
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10^1 . The^^fenrTrf-rifltTTi sn44 wherein the conduit is further co"rrttgtH^bl£ioremove 
an oxidation product, and w^&iir^loW-r^te of the oxidizing fluid in the conduit is 
approximately equal to a frow rate of the oxidation product in the conduit 

3052. The system of/claim 3044AWherein the conduit is further configurable to remove 
and wherein \ pressure of the oxidizing fluid ljKfhe conduit and a 
ion product in 



an oxidation product, 
pressure of the oxida 



the oxidation producnby the oxidizi ig^fhrid. 



le conduit are controlled tofeduce contamination of 




3053. The system of claim 3044, wherein the coflauit is further configurable to remove 
an oxidation product, and wh^rgkf the oxidant product is substantially inhibited from 
flowing into portions of the formation beyond the reaction zone. 

3054. The system of claim 3044/wherein the oxidizing fluid is substantially inhibited 
from flowing into portions oLfne formation beyond the reaction zone. 

3055. The system ofdaim 3044, further comprising a center conduit disposed within 
the conduit, wherein center conduit is configurable to provide the oxidizing fluid into the 
opening during nsQ t and wherein the conduit is further configurable to remove an 
oxidation product during use. 
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3056. Zne system of claim 3044, wherein the portion of the formation extends radially 
from Jme opening a width of less than approximately 0.2 m. 

3067. The system of claim 3044. further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disp osed in an,o.v:e rhurden-of-the- 
forrtiation. 
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mn further comprising an overburden easily 
the opening, w herein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



to 



3059. The system of claim 3044. further comprising an overburden casing coupled^ 
the opening, whereirfthe overburden casing is disposed in an overburden of thf 
formation, and \ynerein the overburden casing is further disposed in cemprff 
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3060. Thesy 
the opening, v\ 
casing and the 



m of claim 
herein a packijri 
opening. 



044,\further comprising an overburden casing coupled to 
material is^disposed at a hmction of the overburden 



3061 . The svsteYo of clairfi 3044. further comprising an overburden casing coupled to 
the opening, whereinTfte overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the/packing material is configurable to substantially inhibit 
a flow of fluid between the opening and the overburden casing during use. 

3062. The system of claim 3044, further comprising an overburden casing coupled to 
the opening, wherebr the overburden casing is disposed in an overburden of the 
formation, wherem a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 



25 



3063. The system of claim 3044, wherein the system is further configurable such that 
transferred heat can pyrolyze at least some hydrocarbons in the pyrolysis zone. 



30 



5064^. An in situ method for heating a hydrocarbon containing formation, comprising: 
heating a portion of the formation to a temperature sufficient to support reaction 
of hVdrocarbons within the portion of the formation with an oxidizing fluid, wherein 
heatingcomprises applying an electri^aLcuj^^tt^ conductor to provide heat 

to the portion, and wHerein the insulated conductor is disposed within the opening; 
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providing the oxidizing fluid to a reaction zonHiTflTrtOHftatifin; 
allowing the oxidizing fluid to react with at least a portion of the hydrocarBoT 
the reaction zone to generate heat at the reaction zone; and 

transferring the generated heat substantially by conduction from the reaction zone 
to a pyrolysis zone in the formatix 



3065. The method of claim 3064, fui 
through the reaction zone by diffusio 



er comprising transporting the oxidizinsJKnd 




3066. The method of claim 3064. further comprising direcjirfg at least a portion of the 
oxidizing fluid into the opening through orifices of a c#fiauit disposed in the opening. 

3067. The method of claim j064. further^edmprising controlling a flow of the oxidizing 
fluid with critical flow orifices of a cprfduit disposed in the opening such that a rate of 
oxidation is controlled. 



3068. The method of claim 3064. further comprising increasing a flow of the oxidizing 
fluid in the openins^o accommodate an increase in a volume of the reaction zone such 
that a rate of oxidation is substantially constant over time within the reaction zone. 

3069. The method of claim 3064. wherein a conduit is disposed in the opening, the 
method further comprising cooling the conduit with the oxidizing fluid to reduce heating 
ofKhe conduit by oxidation. 

3070. The method of claim 3064, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit. 



'071 . The method of claim 3064 ; wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidaHUirprodrit^^m^ 
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jnduffand transferring heat from the oxidation product in the conduit to 
oxidizine fluid in the conduit. 



09 
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3072. The method of claim 3064, wherein a conduit is disposed within the openingfthe 
method further comprising remo\ung an oxidation product from the formatiop^fnrough 
the conduit, wherein a flow rate on the oxidizing fluid^n the conduit is approximately 
equal to a flow : rate of thl oxidation product in the/conduit. 




3073. The method of claim 3064. wli&reirfa conduit is disposed within the opening, the 
10 method further comprisin^yremo^g an oxidation^pdduct from the formation through 
the conduit and controlling a pressure betweeiUhe oxidizing fluid and the oxidation 
product in the conduit to reduce contamination of the oxidation product by the oxidizing 
fluid. 



1 5 3074. The method of claim 3064, wherein a conduit is disposed within the opening, the 
method further comprising^moving an oxidation product from the formation through 
the conduit and substantially inhibiting the oxidation product from flowing into portions 
of the formation bevemd the reaction zone. 

20 3075. The method of claim 3064. further comprising substantially inhibiting the 

oxidizing fluid from flowing into portions of the formation beyond the reaction zone. 



25 



3076. the method of claim 3064, wherein a center conduit is disposed within an outer 
condydt, and wherein the outer conduit is disposed within the opening, the method further 
corr^prising providing the oxidizing fluid into the opening through the center conduit and 
renjoving an oxidation product through the outer conduit. 



30 



3(577. The method of claim 3064, wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 
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3078. The method of claim 3064. 
prior to heating the portion. 



ler comprising removing water from the formation 



3079. The method of cJaim 3064. further comprising controlling the temperature of the 
formation to substantially inhibit production of oxides of nitrogen during oxidation. 



3080. The method of claim 1064. furtherscomprising coupling an overburden casing tc 



m 

k. S 
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ry 
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the opening, wherein the ov^frburden casini 
formation. 



is disposed in an overburden of the 



3081. The method of claiml3064 5 further comprising coupling an oy^rburden casing to 
the opening, wherein the overburden casing is disposed in an oyrfburden of the 
formation, and wherein the ove^femrden casing comprises stt 

3082. The method of claim 3064, further comprise coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3083. The method of claim 3064. further comprising coupling an overburden casing to 
the opening, wherein a packing^material is disposed at a junction of the overburden 
casing and the opening. 



25 



3084. The method 91 daim 3064 ; wherein the pyrolysis zone is substantially adjacent to 
the reaction zone.y 

3085. An in^situ method for heating a hydrocarbon containing formation, comprising: 
heating a portion of the formation to a temperature sufficient to support reaction 

of hydrocarbons within the portion of the formation with an oxidizing fluid, wherein the 
portion ^located substantially adjacent to an opening in the formation, wherein heating 
comprises a^pmng an electrical current to an insulated conductor to provideJieafc-to the 
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"—portion, wherein xhe insulated conductor is coupled to a conduit. wherSrrthe-conduit 
comprises critical flow orifices, and wherein the conduit is disposed within the opening; 

providing the oxidizing fluid to a reaction zone in the formation; 

allowing the^idizin^sfluid to react with at least a portion of the hydrocarbons at 
the reaction zone to generate heat at the reaction zone; and 

transferring the generated heat substantially by conduction from the re^cffion zone 
to a pyrolysis zone in the formation. 



3086. The method 
through the rea 



85, further comprising transporting the oxidizing fluid 




3087. The method of claim 3p85, further comprising controlling a flow of the oxidizing 
fluid with the critical flow orifices such that a p^te of oxidation is controlled. 

3088. The method of claim 3085. furtjzer comprising increasing a flow of the oxidizing 
fluid in the opening to accommodated increase in a volume of the reaction zone such 
that a rate of oxidation is substantially constant over time within the reaction zone. 



20 



3089. The method.of clami 3085. further comprising cooling the conduit with the 
oxidizing fluid to reduce heating of the conduit by oxidation. 



3090. The method of claim 3085, further comprising removing an oxidation product 
from the formation through the conduit. 

25 3091 . 2ne method of claim 3085, further comprising removing an oxidation product 

from/the formation through the conduit and transferring heat from the oxidation product 
inme conduit to the oxidizing fluid in the conduit. 



3092. The method of claim 3085. further comprising removing an oxidation product 
30 [ from the formation through the conduit, wherein a flo\* rate of the oxidizing fluid in the 
jnduit is approximately equal to a flow rate of the oxidation product in the conduit. 
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SQPS^^Jlie-methna^f claim 3085. further comprising removing an oxidatnm^roduct 
from the formation through the conduit and controlling a pressure between the okidizing 
fluid and the oxidation product in the conduit to reduce contamination of the/fxidation 
product by the oxidizing fluid. 



3094. The method of claim 3085, further comprising removing an oxidation product 
from the formation through the conduit and substantiallv^ifihibiting the oxidation product 
from flowing into portions of tnA formation beyond the reaction zone. 



3095. The method 



of claim 3085, 



'comprising substantially inhibiting the 



oxidizing fluid from flowing into portions of the formation beyond the reaction zone. 



3096. The method of claim 3085. wherein a center conduit is disposed within the 
conduit, the method ftirt^p^comprising providing the oxidizing fluid into the opening 
through the center conduit and removing an oxidation product through the conduit. 



/ 

3097. The method of claim 3085, wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 



3098/ The method of claim 3085. further comprising removing water from the formation 
pri^f to heating the portion. 



3099. The method of claim 3085, further comprising controlling the temperature of the 
formation to substantially inhibit production of oxides of nitrogen during oxidation. 



Lj^OO. The method of claim 3085, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 
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js^thod^STciaini 3085. further comprising coupling an overburden casing k 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3 1 02. The method of claim 3085. further comprising coupling an overburdenxfasing to 
the opening, wherein the overburden casing is disposed in an overburdej^df the 
formation, and wherein the'overBurden casing is further disposed inxiement. 



5 



15 



fU 
0 



20 



25 



3 1 03. The method of claim 3^85, further comprising^ccmpling an overburden casing to 
the opening, wherein a packing\i4t^rial is disposed^at^gunction of the overburden 
casing and the opening. 




3 1 04. The method of claim 3085, wherein the pyrolysis zone is substantially adjacent to 
the reaction zone. 




3 105. A system configured^ to heat a hydrocarbon containing formation, comprising: 

/ / 

at least one elongated member disposed in an opening in the formation, wherein at 
least the one elongated,member is configured to provide heat to at least a portion of the 

formation during use; 

7/ 

lan oxidizing fluid source; 

a coiiduit disposed in the opening, wherein the conduit is configured to provide an 
oxidizing fluid from the oxidizing fluid source to a reaction zone in the formation during 
use. and'Wherein the oxidizing fluid is selected to oxidize at least some hydrocarbons at 
the reaction zone during use such that heat is generated at the reaction zone: and 

// 

u wherein the system is configured to allow heat to transfer substantially by 
conduction from the reaction zone to a pyrolysis zone of the formation during use. 



"oxidizing fluid is transported through Tfiereaetiott- 



30 



3 106.\ The system of claim 3 105 ; wherein the oxidizing fluid is configured to generate 
heat in the reaction zone 
zone substantially by diffusion. 
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3 1 Q2. The syst£nv^firlalni3 1 05. wherein the conduit comprises orifices, anc 
the orifices are configured to provide the oxidizing fluid into the opening. 



lerein 



3 108. The system of claim 3105. wherein the conduit comprises critical flow ont>Ces, 
and wherein the critical flow orifiees-ar^configured to control a flow of the cptfdizing 
fluid such that a rate of oxid/tion in the formation is controlled. 



3109. The system of claim 3105. whs 
with the oxidizing fluid si ch that the 



3110. The system of clai 
oxidation product. 





" - J uit is further configured to be cooled 



is not substantially heated by oxidation. 



ferein the conduit is further configured to remove an 



3111. The system of claim 3 1 05 5 Wherein the conduit is further configured to remove an 
oxidation product such that the/oxidation product transfers heat to the oxidizing fluid. 

3112. The system of c\£m 3 105, wherein the conduit is further configured to remove an 
oxidation product, and wherein a flow rate of the oxidizing fluid in the conduit is 
approximately equal to a flow rate of the oxidation product in the conduit. 

3113. The system of claim 3 1 05. wherein the conduit is further configured to remove an 
oxidation product, and wherein a pressure of the oxidizing fluid in the conduit and a 
pressure oif the oxidation product in the conduit are controlled to reduce contamination of 
the oxidation product by the oxidizing fluid. 

3114. The system of claim 3 1 05, wherein the conduit is further configured to remove an 
oxidation product, and wherein the oxidation product is substantially inhibited from 
flowine inttaL portions of the formation beyond the reaction zone. 



3115. The system d £gteim 3105, w hei£ijUh^-ex4dM ng fl ui d is sub stanti#ly4nhihitgd_ 



from flowing into portions of the formation beyond the reaction zone. 
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j rnr i ne system of claim 3105, further comprising a center fc Ctmd«it4i^osed within 
the conduit, wherein the center conduit is configured to provide the oxidizing fluilKcLto 
the opening during use, and wherein the conduit is further configured to remove an 
oxidation product during use. 



-JO 



3117. The system ofclairi^l 05. wherein the portion of the formation e^t€nds radially 
from the opening a width of less than approximately 0.2 m. 

3118. The systeip of claiirn^05. further comfirising an^dverburden casing coupled to 
the opening, wherein the overt^urdenxasirfg is disp9sed in an overburden of the 
formation. 
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3119. The system of claim 310$, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3 1 20. The system of claim 3105, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburderwcasing is further disposed in cement. 

3121. The system of claim 3105, furtJ^er comprising an overburden casing coupled to 
the opening, wherein a packing Material is disposed at a junction of the overburden 
casing and the opening. 

3 1 22. The system of cl&im 3 105, further comprising an overburden casing coupled to 
the opening, whereirr ;he overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configured to substantially inhibit a 
flow of fluid between the opening and the ovgjJutfdefrx^STng^ use. 
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3 123. The system of claim 3 105, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing ii> disTrose44tt-aaoverburden of the 
formation, wherein a packing material is disposed at a junction of the overbtttcjen casing 
and the opening, and wherein the packing material comprises cement. ^ 

3 1 24. The system of-d^im 3105. wherein the system is further configured/Such that 
transferred heat <z!an pyroly^e at least some hydrocarbons in the pyrojy^is zone. 

3 125. A system configurable to heat a hydrocarbon cop^ming formation, comprising: 
at le^t one elongated number configurable*™ be disposed in an opening in the 

formation, wherein at least the ork^on^te^member is further configurable to provide 
heat to at le^t a portion of the formatiprfauring use; 

a conauit_5pnfigurable tojae disposed in the opening, wherein the conduit is 
further configurable to provide an oxidizing fluid from the oxidizing fluid source to a 
reaction zone in the foprfiation during use, and wherein the system is configurable to 
allow the oxidizingrluid to oxidize at least some hydrocarbons at the reaction zone 
during use su£n that heat is generated at the reaction zone; and 

Wnerein the system is further configurable to allow heat to transfer substantially 
by cemduction from the reaction zone to a pyrolysis zone of the formation during use. 

3 126. The system of claim 3 1 25. wherein the oxidizing fluid is configurable to generate 
heat in the reaction zone such that the oxidizing fluid is transported through the reaction 
zone substantially by diffusion. 

25 3 127. The system of claim 3 125, wherein the conduit comprises orifices, and wherein 
the orifices are configurable to provide the oxidizing fluid into the opening. 

3128. The system of claim 3125. wherein the conduit comprises critical flow orifices, 
and wherein the critical flow orifices are configurable to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 
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3129^Xbe-systenTof claim 3125. wherein the conduit is further configurable to be 
cooled with the oxidizing fluid such that the conduit is not substantially heate"d by 
oxidation. 
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3 130. The system of claim 3 1 25, wherein the conduit is further configurable to remove 
an oxidation product. 



3131. The 
an oxidation 




system of claim 3125. wherein the conduit L^Turther configurable to remove 
product sucnythat the oxidation product'fransfers heat to the oxidizing fluid. 



3132. The system of claim B 125. whefein the conduit is further configurable to remove 
an oxidation product, and wherein a floyrate of the oxidizing fluid in the conduit is 
approximately equ^l to a flow rate oprhe oxidation product in the conduit. 

3133. The system of claim 3V25. wherein the conduit is further configurable to remove 
an oxidation product, and wherein a pressure of the oxidizing fluid in the conduit and a 
pressure of the oxidatior/product in the conduit are controlled to reduce contamination of 
the oxidation product/by the oxidizing fluid. 

3 1 34. The system of claim 3 125. wherein the conduit is further configurable to remove 
an oxidation jzfroduct, and wherein the oxidation product is substantially inhibited from 
flowing into portions of the formation beyond the reaction zone. 



25 



3135VThe system of claim 3125. wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 



30 



3436. The system of claim 3 125, further comprising a center conduit disposed within 
tl\e conduit, wherein center conduit is confi£urabte-k) uiuvidc the UAidizing fluid into the 
openlTTj Mlunng ue erang"wfierein the conduit is further configurable to remove an 
oxidation product during use. 
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3 llZf^THe system of claim 3 125, wherein the portion of the formation ^tends radially 
from the opening a width of less than approximately 0.2 m. 

3138. The system of claim 3 125. further comprising an overbidden casing coupled to 
the opening^wherein tnfeyoverburden casing is disposed in ^n overburden of the 
formation/. 



3 1 39. Tjhe system of claim v\25. further ^pompri^ing an overburden casing coupled to 
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the openimg, wherein the ovei 



burdefTcasing is/disposed in an overburden of the 



formation.Wd wherein the overburden casing comprises steel. 

3 1 40. The system of claim 3^1 25, furmer comprising an overburden casing coupled to 
the opening. wherehv4jje_9>4rburdon casing is disposed in an overburden of the 
formation, and wherein the overfemrden casing is further disposed in cement. 

3141. The system of claimG 125. further comprising an overburden casing coupled to 
the opening, wherein a pafcking material is disposed at a junction of the overburden 
casing and the opening 

3 142. . The system of claim 3125. further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configurable to substantially inhibit 
a flow of iluid between the opening and the overburden casing during use. 

3143./ The system of claim 3125. further comprising an overburden casing coupledjo^ 
the o/pening. wherein the overburden casing is disposed in anoi^jpbtntl?nof the 
formation, wherein a packing material is dispgsed-afaji unction of the overburden casing 
id the opening, and wherein the^padcing material comprises cement. 
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3 1 44. The system of claim 3 1 25, wherein the system is further configurable such that 
transferred heat can pyrolyze at least some hydrocarbons in the pyrolysi^rzone. 

3 145. An in situ method for heating a hydrocarbon containing ficfrmation. comprising: 
heating a jWtion of the formation to a temperature sufficient to support reaction 

of hydrocarbor^within the portion of the formation with'an oxidizing fluid, wherein 
heating comprises applying an electrical current to afleast one elongated member to 
provide heat jo the por\tion\qd wherein at leastjife one elongated member is disposed 
within the opfl 

providing the oxidizing fluid to a inaction zone in the formation; 

allowingNhe oxidizing fluid to/react with at least a portion of the hydrocarbons at 
the reaction zone to generate heat JX the reaction zone; and 

transferring the generapra heat substantially by conduction from the reaction zone 
to a pyrolysis zone in the formation. 

3 146. The method of/claim 3 145 ; further comprising transporting the oxidizing fluid 
through the reactiori zone by diffusion. 

3 147. The method of claim 3 145. further comprising directing at least a portion of the 
oxidizing fhdid into the opening through orifices of a conduit disposed in the opening. 

3148. Ahe method of claim 3145. further comprising controlling a flow of the oxidizing 
fluid with critical flow orifices of a conduit disposed in the opening such that a rate of 
oxiaation is controlled. 



/149. The method Of Claim 3 145. further r.nmprisinp inr-rpa^j pp.n flmv - f r H l iH Axiil miio 

luid in the opening to accommodate^aft-TTTCrease in a volume of the reaction zone such 
tnaia rate of oxidaliefriTsubstantiallv constant over time within the reaction zone. 
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3 1 50. The melJiod-efctaT!irT145. wherein a conduit is disposed in the openuTgvthe 
method further comprising cooling the conduit with the oxidizing fluid to reduc^heating 
of the conduit by oxidation. 



3151. The method of claim 3 145. wherein a conduit is disposed wkmn the opening, the 
method further comprising removing an oxidation product from^ne formation through 
the conduit. 



3152. The m ethod of claim 
method further comprising r< 



the conduit an< 




transferring h 




oxidizing fluid m the conduit 



wherehva conduix is disposed within the opening, the 
loving an oxidation product from the formation through 
:at from the oxidation product in the conduit to the 



3153. The method of claim 3145^/wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit, wherein a flow ime of the oxidizing fluid in the conduit is approximately 
equal to a flow rate of the /xidation product in the conduit. 

3154. The method of claim 3145. wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and/ontrolling a pressure between the oxidizing fluid and the oxidation 
product in th^conduit to reduce contamination of the oxidation product by the oxidizing 
fluid. 

3 1 55. Ahe method of claim 3145, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
theyconduit and substantially inhibiting the oxidation product fron^Lcwmglnto portions 
oj the formation beyond the reaction zone. 



(3 1 56. The methoiL^f^laim 3 145. further comprising substantially inhibiting the 
oxTcfeTTTglTuid from flowing into portions of the formation beyond the reaction zone. 
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3 157. The method ofrl qim 1 11 5 ,v/h f r ein n r e nt e r rpndnit is disposed within an outer 
conduit, and wherein the outer conduit is disposed within the operftng, the method further 
comprising providing the oxidizing fluid into the opening through the cehjer conduit and 
removing an oxidation product through the outer conduit. 



3 1 58. The method of claim 3 145, wherein the portion of the formationyextends radially 
from the openjflgin^Tdlh of less than approximately 0.2 m. 



3159. T 
prior to 





e method oflciaim 3145. further comprising removj^ng water from the formation 
Heating the pohion> 



3 1 60. The method orf claim 3145, further comprising controlling the temperature of the 
formation t(V5uhsla(ntially inhibit production of oxides of nitrogen during oxidation. 



3161. The method of claim 3 145, fin^her comprising coupling an overburden casing to 
the opening, wherein the overburcj^n casing is disposed in an overburden of the 
formation. 

3 162. The method of cfaim 3 145, further comprising coupling an overburden casing to 
the opening, whereij/the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3163. The method of claim 3145, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



3164. [ The method of claim 3 145, further comprising coupling ano\£*btif3en casing to 
the opening, wherein a packing material is^dispased-ar^junction of the overburden 
casing anathe-epeftifi 
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le method of claim 3145. wherein the pyrolysis zone is subsfeqtially adjacent to 
the reaction zone. 



3 166. A system configured to heat a hydrocarbon containing fonnation/comprising: 

a heat exchanger disposed external to the formation, wherein ^e heat exchanger 
is configured to heat an oxidizing fluid during use; 

a conduit disposed in the opening, wherein the conduits configured to provide 
the heated oxitfizkig fluid from the heat exchanger to at le^st a portion of the formation 
during use. wherein the system is configured to allow^eat to transfer from the heated 
oxidizing fluid to\t least the portion of the formation during use. and wherein the 



ox 



dizing fluid is 



formation during 



selected to oxidize at least sprfne hydrocarbons at a reaction zone in the 
use such tRarireSt is generated at the reaction zone; and 
wherein the system is configurer to allow heat to transfer substantially by 
condition fromlhe reaction zone to a pyrolysis zone of the formation during use. 



3 1 67. The system of claim 3466, wherein the oxidizing fluid is configured to generate 
heat in the reaction zone s*fch that the oxidizing fluid is transported through the reaction 
zone substantially by diffusion. 

3 1 68. The systepn of claim 3 166, wherein the conduit comprises orifices, and wherein 
the orifices ar^configured to provide the oxidizing fluid into the opening. 

3 1 69. The system of claim 3 1 66, wherein the conduit comprises critical flow orifices, 
and wherein the critical flow orifices are configured to control a flow of the oxidizing 
fluid iuch that a rate of oxidation in the formation is controlled. 

3 [70. The system of claim 3 166. wherein the conduit is further configured to be cooled 
Jith the oxidizing fluid such that the conduit is not substantially heated bv oxidation. 



3 171 .^Eh g svstem of clnim 11 fifrrrrhrrrin rhr rnnduit is further configured to remove an 
oxidation product. 
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3J 72. Ih f syBtonrol Claim 3 1 60, wherein iheTtrndnlLis farther configured to remove an 
oxidation product, such that the oxidation product transfers heattothe<ixidizing fluid. 



3 1 73. The system of claim 3 166, wherein the conduit is further configured to reVnove an 
oxidation product, and wherein a flow rate of the oxidizing fluid in the conduit/fs 
approximately equal to a flow rate of the oxidation product in the conduit. 



m 



3 1 74. The system of claim 3 1 66, wherein the conduit is furth^fconfigured to remove an 



10 oxidation pn 



ad wherein a pressure of the oxidizing fluid in the conduit and a 
pressure of the oxidation product in the conduit are ^jzmitrolled to reduce contamination of 
the oxidation product by the/oxidizing fluid. 
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3 1 75. The system of claim 3 1 66, wherein the conduit is further configured to remove an 
oxidation product, and wherein the/oxidation product is substantially inhibited from 
flowing into portions of the formation beyond the reaction zone. 

3 1 76. The system of cj^im 3 166, wherein the oxidizing fluid is substantially inhibited 
from flowing into pcmions of the formation beyond the reaction zone. 

3 1 77. The svstem of claim 3 1 66, further comprising a center conduit disposed within 
the conduLr wherein the center conduit is configured to provide the oxidizing fluid into 
the opening during use, and wherein the conduit is further configured to remove an 
oxidation product during use. 

rl 78. The system of claim 3 1 66. wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 



jf7§. The system of claim 3166. further comprising an overburden casing coupled to 
30 the openin^whsrein the overburden casing is disposed in an overburden of the 
formation. 
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3 1 80. The system of claim 3166, further comprising an overburden casing coupted^o 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



3181. The system of claim 3 1 66, further comprising an overburden casine^oupled to 



the opening. wKerein the 



the openingV wherein a p 
casing and theS^pening. 



>verburden casing is disposed in an overburdpn of the 



formation, and wherein theWerburden^aring is further disposed^ cement. 



3182. The system of cla im 3 1 66, further comprising ^overburden casing coupled to 



eking material is dispospd'at a junction of the overburden 



3183. The system of claim 3 1 66, ftfrther comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wtferein the packing material is configured to substantially inhibit a 
flow of fluid between the opening and the overburden casing during use. 

3 1 84. The srystem of claim 3 166, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formatfon, wherein a packing material is disposed at a junction of the overburden casing 
and^the opening, and wherein the packing material comprises cement. 



3185. A system configurable to heat a hydrocarbon containing formation, comprising: 
a heat exchanger configurable to be disposed external to the formation, wherein 
the heat exchanger is further configurable to heat an oxidizing fluid during use; 

a conduit configurable to be disposed in the opening, wherein the conduit is 
further configurable to provide the heated oxidi zing fluid from the ' 
leasTa portion uf the formation during use, wherein the system is configurable to allow 
heat to transfer from the heated oxidizing fluid to at least the portion of the formation 
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IseTand wherein the system is further configurable to allow the oxidizing fluid to 
oxidize at least some hydrocarbons at a reaction zone in the formation during u^e such 
that heat is generated aLtfoe reaction zhne; and 

wherein the system is further configurable to allow heat to transfef substantially 
by conduction from the reaction zone to a^pyrolysis zone of the formanon during use. 
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3 1 86. The system of claim 3 185, yi^erein the oxidizing fluid is configurable to generate 
heat in the reaction zone such that the oxT£feing4krirTis transported through the reaction 
zone substantially by diffusion. 

3 1 87. The system of claim 3 1 8^, whereinjthe cc^tcluit comprises orifices, and wherein 
the orifices are configurable y6 provide the oxjaizing fluid into the opening. 

3188. The system of claim 3185, wherein the conduit comprises critical flow orifices, 
and wherein the critical flow orifice^r are configurable to control a flow of the oxidizing 
fluid such that a rate of oxidation/in the formation is controlled. 

3 189. The system of claimr3 1 85, wherein the conduit is further configurable to be 
cooled w ; ith the oxidizing fluid such that the conduit is not substantially heated by 
oxidation. 



3 1 90. The system of claim 3 1 85, wherein the conduit is further configurable to remove 
an oxidation product. 

25 3191. The system of claim 3185, wherein the conduit is further configurable to remove 
an oxidation product such that the oxidation product transfers heat to the oxidizing fluid. 



30 



3192.\ The system of claim 3185, wherein the c^nduWe-ftnifteF^ to remove 

an oxidzttkuij^niductr^^ a flow rate of the oxidizing fluid in the conduit is 

approximately equal to a flow rate of the oxidation product in the conduit. 
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3+93T"The system of claim 3185, wherein the conduit is further configurabl^to remove 
an oxidation product, and wherein a pressure of the oxidizing fluid in the/conduit and a 
pressure of the oxidation product in the conduit are controlled to red#£e contamination of 
the oxidation product by the oxidizing fluid. 

3 1 94. The /ystem of claim 3 1 85. wherein the conduit is airther configurable to remove 
an oxidatidn product, and wherein the oxidation product is substantially inhibited from 
flowing ini o portioo^ of the formation beyond the reaction zone. 



3195. The\system of c 
from flowinainto 



air 



85, whereb* the oxidizing fluid is substantially inhibited 
portions of the formation beyond the reaction zone. 



□ 



3 1 96. The system of claim 3 1 85; further comprising a center conduit disposed within 
the conduit, wherein center copduit is configurable to provide the oxidizing fluid into the 
opening during use. and wherein the second conduit is further configurable to remove an 
oxidation product duringyuse. 
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3 197. The system of claim 3 1 85, wherein the portion of the formation extends radially 
from the opening a/width of less than approximately 0.2 m. 

3 198. The system of claim 3185, further comprising an overburden casing coupled to 
the opening, ^herein the overburden casing is disposed in an overburden of the 
formation. 



25 3 1 99. The system of claim 3 1 85. further comprising an overburden casing coupled to 
the opehing. wherein the overburden casing is disposed in an overburden of the 
form^ion. and wherein the overburden casing comprises steel. 



3200. The system of claim 3185, further comprising an overburden casing coupled to 
the opening, wherein the overburden casingjsjlispe^td in ail 6 vu burden of ihe 
formation, and wherein the-er^rBurden casing is further disposed in cement. 
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3201, The system of claim 3185, further comprising an overburden casing coupled to 
the opening ; wherein a packing material is disposed at a junction of the over 
casing and the opening. 



3202. The system cff claim 
the opening, wherein the overbuy 
formation, wherei/i a packing mai 
and the opening, and wherein th 
a flow of fluid bet 



her comprising an overburden casinepetfpled to 
is disposed ip^an overburden of the 
disposed^a junctieffof the overburden casing 
erial ispdiuigurable to substantially inhibit 
openfing and the overburden casing during use. 



packt 



3203. The system of cteifn*3 1 85, furtj^r comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing inaterial is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 



3204. An in situ method for heating a hydrocarbon containing formation, comprising: 
heating a/portion of the formation to a temperature sufficient to support reaction 
of hydrocarbons within the portion of the formation with an oxidizing fluid, wherein 
heating comprises: 

Seating the oxidizing fluid with a heat exchanger, wherein the heat exchanger is 
dispq&d external to the formation; 

providing the heated oxidizing fluid from the heat exchanger to the portion of the 
formation; and 

allowing heat to transfer from the heated oxidizing fluid to the portion of the 
formation; 

providing the oxidizing fluid to a reaction zone in the formation: 
allowing the oxidizing fluid to react with at least a portion of the hydrocarbons at 
the reaction zone to generate heat at the reaction zone; and 

transferring the generated heat substantia ll y hy ron rl nrtinn fium i I i p r e action ?w 
to a pyrolysis zone in the formation. 
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3 205. TQi ejn£thed-of clUhn J204, turther comprising transporting TR? 
through the reaction zone by diffusion. 



3206. The method of claim 3204. further comprising directing at least a portion of/the 
oxidizing fluid into the opening through orifices of a conduit disposed in the ongoing. 



3207. The methocyof claim 3204, further comprising controlling a flow of the oxidizing 
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fluid with critical 



ow orifices of a\onduit disposed inahe opening such that a rate of 



oxidation is controlled. 

3208. The methodW claim 3204\ further comprisinaancreasing a flow of the oxidizing 
fluid in the opening toi accommodate an increase in a volume of the reaction zone such 
that a rate of oxidation \substantially constapf over time within the reaction zone. 

3209. The method of claim 3204, wherein a conduit is disposed in the opening, the 
method further comprising coolin^the conduit with the oxidizing fluid to reduce heating 
of the conduit by oxidation. 

3210. *The method of clmm 3204, wherein a conduit is disposed within the opening, the 
method further comp/lsing removing an oxidation product from the formation through 
the conduit. 



321 1 . The .method of claim 3204, wherein a conduit is disposed within the opening, the 
25 method fiirther comprising removing an oxidation product from the formation through 
the cotfauit and transferring heat from the oxidation product in the conduit to the 
oxidizing fluid in the conduit. 
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£212. The method of claim .3 204 i ji&eTefffa conduit is disposed within the opening, the 
lethod further comujifi«l§Temoving an oxidation product from the formation through 
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the conduit, wherein a flow rate of the oxidizing fluid in the conduit is approximSl 
equal to a flow rate of the oxidation product in the conduit. 



3213. The method of claini^CM, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation throi 
the conduit and controlling a pressure between the oxidizing fluid and the oxidation 
product in the con/uit to reduce^contamination of the oxidation producpby the oxidizing 
fluid. 



3214. The method of claim 320k^hereir^a^onduit isxfisposed within the opening, the 
method further comprising removing an oxidatioir^oduct from the formation through 
the conduit and substantially inhibiting the oxidation product from flowing into portions 
of the formation beyond the/eaction zone/ 



3215. The method of claim 3204/further comprising substantially inhibiting the 
oxidizing fluid from flowing mfo portions of the formation beyond the reaction zone. 

3216. The method of claim 3204, wherein a center conduit is disposed within an outer 
conduit, and whereip4he outer conduit is disposed within the opening, the method further 
comprising providing the oxidizing fluid into the opening through the center conduit and 
removing an oxidation product through the outer conduit. 

3217. T?ne method of claim 3204, wherein the portion of the formation extends radially 
from me opening a width of less than approximately 0.2 m. 

32/8. The method of claim 3204. further comprising removing water from the formation 
• to heating the portion. 



[219. The method of claim 3204, further comprising controlling the temperature of the 
Brmation to substantially inhibit production of oxides of nitrogen during oxidation. 
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casirT?< 

the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

3221 . The method of claim 3204. further comprising coupling an overbupden casing to 
the opening, wherein the overburden casing is disposed in an overbupden of the 
formation, and wherein tjie^overburdeh casing comprises steel. 



3222. The method of claim 3204, fiirtherVromprising cmjpling an overburden casing to 
the opening, wherein the ovdfrburden casing is disptfspd in an overburden of the 
formation, and wierein the overburden casipgis farther disposed in cement. 

3223. The methoo of clainy 3204, further jromprising coupling an overburden casing to 
the opening, wherei\a packing materials disposed at a junction of the overburden 
casing and the opening. 

3224. The method of claim 3^4, wherein the pyrolysis zone is substantially adjacent to 
the reaction zone. 



3225. An in situ method for heating a hydrocarbon containing formation, comprising: 
heating a portion of the formation to a temperature sufficient to support reaction 
of hydrocarbons i/wi thin the portion of the formation with an oxidizing fluid, wherein 
heating comprises: 

oxidizing a fuel gas in a heater, wherein the heater is disposed external to the 
format i or 

/providing the oxidized fuel gas from the heater to the portion of the formation; 

and, 

allowing heat to transfer from the oxidized fuel gas to the portion of the 
formation: 

providing the oxidizing fluid to a reaction zone in the formation; 
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le oxidizing fluid to react with at least a portion of the hydrocarbons ; 



the reaction zone to generate heat at the reaction zone; and 

transferring the generated heat substantially by conduction from the reaction zon^ 
to a pyrolysis zone in the formation. 



<4= 



3226. The method o&dlaim 3225, further comprising transporting the oxkjmng fluid 
through the reaction/zone by diffusion. 



3227. Themethoc 
oxidizing fluid intc 



of claim 3225, further comprising diluting at least a portion of the 
the opening uu^ugh^orifices of^conduit disposed in the opening. 



3228. The method df claim 3225. furthpi^comprising controlling a flow of the oxidizing 
fluid with critical flow orifices of ^eonduit disposed in the opening such that a rate of 
oxidation is controlled. 
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3229. The method opdaim 3225, further comprising increasing a flow of the oxidizing 
fluid in the opening to accommodate an increase in a volume of the reaction zone such 
that a rate of cmdation is substantially constant over time within the reaction zone. 

3230. The method of claim 3225, wherein a conduit is disposed in the opening, the 
method further comprising cooling the conduit with the oxidizing fluid to reduce heating 
of/die conduit by oxidation. 



323 1 . The method of claim 3225, wherein a conduit is disposed within the opening, the 
25 / method further comprising removing an oxidation product from the formation through 
the conduit. 



3232. The method of claim 3225, wherein a condyiiis-^fepU^ the opening, the 

method further comprisingj^movi^ oxidation product from the formation through 
th^conduTTa^ heat from the oxidation product in the conduit to the 

oxidizing fluid in the conduit. 
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3233. " The iiic t i Tgg"ofciaim 3225, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation tnrough 
the conduit, wherein a flow rate of the oxidizing fluid in the conduit is approximately 
equal to a flow rate of the oxidation product in the conduit. / 

3234. The method of cl&im 3225, wherein a conduit is disposeeKvithin the opening, the 
method further corjiprisin^removing an oxidation product from the formation through 
the conduit and controlling ^pressure between the oxidj^ing fluid and the oxidation 
product in the conduit to re\iud^ contamination of t^e oxidation product by the oxidizing 
fluid. 

3235. The method of ctaim 3225, wherei^ a conduit is disposed within the opening, the 
method further comprising removing^ oxidation product from the formation through 
the conduit and substantially inhibiting the oxidation product from flowing into portions 
of the formation beyond the reaction zone. 

3236. The method of clmm 3225, further comprising substantially inhibiting the 
oxidizing fluid from flawing into portions of the formation beyond the reaction zone. 

3237. The method of claim 3225. wherein a center conduit is disposed within an outer 
conduit, and \vherein the outer conduit is disposed within the opening, the method further 
comprisins/providing the oxidizing fluid into the opening through the center conduit and 
removing an oxidation product through the outer conduit. 

3238: The method of claim 3225, wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 



30 



3239. The method of claim 3225, 
prtQr to heatingth^pertTDn. 



'"comprising removing water from the formation 
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3240. The method of claim 3225Jiii*herTOmpnsing controlling tKeTemfterature of the 
formation tosybstarlfially inhibit production of oxides of nitrogen during oxidation. 



3241 . The method of claim 3225, further comprising coupling an overburden casing to 
the opening. wherejjLthe overburden casing is disposed in an overburden of the 
formation. 



3242. The method of claim 
the opening, wherein the ov 
formation, and wnerein the 




§225. furfoer comprisin^coupling an overburden casing to 
erburden casing is disused in an overburden of the 
>verburden casing^omprises steel. 



3243. The method ofriaim 3225\ furtner comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3244. The method of cteim 3225. further comprising coupling an overburden casing to 
the opening, wherein & packing material is disposed at a junction of the overburden 
casing and the opening. 

3245. *The mfethod of claim 3225. wherein the pyrolysis zone is substantially adjacent to 
the reaction zone. 



3246. /A system configured to heat a hydrocarbon containing formation, comprising: 

an insulated conductor disposed within an open wellbore in the formation, 
wherein the insulated conductor is configured to provide ra^ianffieat to at least a portion 
of/the formation during use; and 

wherein the system isj^aftgured to allow heat to transfer from the insulated 
condOctoiUa-a-setected section of the formation during use. 
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3247. The system ofclahii3246rw}TCrein Ihe insulated conductor is tiifThereeafifiured 
to genesateJ ieat during ap plication of an electrical current to the insulated conductor 
during use. 

3248. The system of claim 3246. further contpqsing a support member, wher^itf the 
support member is configured to support the insulated^toujluctor. 
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3249. The system of clakfi 3246, farther comprising a support metfhber and a centralizer, 
wherein the support member is ccflafigiired to support the insulated conductor, and 
wherein the centralizer is configured tc} maint^ift^locatipn of the insulated conductor on 
the support member. 

3250. The system of claim /246. whqrein tfy? open wellbore comprises a diameter of at 
least approximately 

3251 . The system of claim 3246. Anther comprising a lead-in conductor coupled to the 
insulated conductor, wherein th^r lead-in conductor comprises a low resistance conductor 
configured to generate substantially no heat. 

3252. The system of claim 3246, further comprising a lead-in conductor coupled to the 
insulated conductor/wherein the lead-in conductor comprises a rubber insulated 
conductor. 



25 



3253. The system- of claim 3246. further comprising a lead-in conductor coupled to the 
insulated conductor, wherein the lead-in conductor comprises a copper wire. 



3254. /The system of claim 3246. further comprising^ 
insulated conductor with a cold pin tran^itkrTfconductor. 



-in conductor coupled to the 
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3255. J ^e-fiysteTfToTclaim 3246, further comprising a lead-in conductor coupled to- 
insulated conductor with a cold pin transition conductor, wherein the cold pin transition 
conductor comprises a substantially low resistance insulated conductor. 
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3256. The system of claim 3246. wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulatjj 
material is disposed in a sheath. 



3257. The system of cla 
disposed in an electricall; 
copper-nickel alloy. 



3258. The system of claim 3246 
disposed in an electrically insulat 




lerein the insulated conductor comprises a conductor 
lg material, and wherein the conductor comprises a 



wherein the insulated conductor comprises a conductor 
ng material, wj*erein the conductor comprises a copper- 
nickel alloy, and wherein the\oySper-nickel ajloy comprises approximately 7 % nickel by 
weight to approximately 12 % nickel by weight. 



3259. The system of claim 3246ywherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the conductor comprises a copper- 
nickel alloy, and wherein the copper-nickel alloy comprises approximately 2 % nickel by 
weight to approximate lyo % nickel by weight. 



25 



3260. The systej^n of claim 3246, wherein the insulated conductor comprises a conductor 
disposed in an/electrically insulating material, and wherein the electrically insulating 
material comprises a thermally conductive material. 



30 



3261. /The system of claim 3246, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulating 
iterial comprises magnesium oxide. 
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3262^ The systejn-efrtfSirn 3246, wherein the insulated conductor comprises a conducto? 
disposed in an electrically insulating material, wherein the electrically insulating material 
comprises magnesium oxide, and wherein the magnesium oxide comprises a thickness of 
at least approximately 1 mm. 

3263. The system of claim^246 r wherein the insulated conductor comprises a^bnductor 
disposed in an electrically/insulating material, and wherein the electrically^kfsulating 
material comprises alummum oxide and magnesium oxide. 

I L 

3264. The system of claim 3246. wnekein the insulaj^d conductor comprises a conductor 
disposed in an electrically insulating mafeiiaL^h^rein the/electrically insulating material 
comprises magnesium ox*de. wherein the magnesium^xide comprises grain particles, 
and wherein the grain particles are configured to^xxupy porous spaces within the 
magnesium oxide. 

3265. The system of claim 3246. wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulating 
material is disposed in a sheatlj/and wherein the sheath comprises a corrosion-resistant 
material. 

3266. The system ofclaim 3246. wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulating 
material is disEfosed in a sheath, and wherein the sheath comprises stainless steel. 




25 3267. 'phe system of claim 3246. further comprising two additional insulated 

conductors, wherein the insulated conductor and the two additional insulated conductors 
are/onfigured in a 3-phase Y configuration. 



30 



3^68. The system of claim 3246, further comprising an additional insulated conductor. 

whprfrm- lhp in<;iitfltprl rnnHnnl ni >nu1 i I i h mlili i imm l irKlilMl Pil i i iinhu t a v a i r rmiplcd to a 
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suppoi^^ the insulated conductor and the additToH&kijisulated 

conductor are configured in a series electrical configuration. 



3269. The system of claim 3246. further comprising an additional insulated conductor, 
wherein the insulated conductor and the additional insulated conduptor are coupled to a 
support member, and wherein the insulated conductor and the additional insulated 
conductor are configured in a parallel electrical configuration. 



3270, The systtem of claim 3246, wherein the instated conductor is configured to 



proximately 500 WZrfi to approximately 1 150 W/m during use. 



generate radiant heat of 



3271. The system of claim 5246, furtfWr comprising a support member configured to 
support the instated conductor, wh^fein the support member comprises orifices 
configured to proviid^-miid flow^mrough the support member into the open wellbore 
during use. 



3272. The system of claim 3246, further comprising a support member configured to 
support the insulated/conductor, wherein the support member comprises critical flow 
orifices configured to provide a substantially constant amount of fluid flow through the 
support membe/ into the open wellbore during use. 

3273. The^system of claim 3246, further comprising a tube coupled to the insulated 
conductor, wherein the tube is configured to provide a flow of fluid into the open 
wellboye during use. 



3274/ The system of claim 3246, further comprising a tube coupled to the insulated 
conductor, wherein the tube comprises critical flowjnjfices-eerrf^^ provide a 
substantially constant amoyiil^f^iT^^ through the support member into the open 
wellbore during use. 
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3275! ine system of claim 3246, further comprising an over5lirctefi<a§ing coupled to 
the open wellbore, wherein the overburden casing is disposed in an overburden^&Qhe 
formation. 



3276. The system of claim 3246. further comprising an overburden casing counted to 
the open wellbore. wherein the overburden casing is disposed in an overburjten of the 
formation, and wherein th^joyerburden casing comprises steel. 
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3277. The systen?f of claim 3246, further comprising an overburaen casing coupled to 



the open wellbore, wherel 



the overburden casing is disposed in an overburden of the 



formation, and wherein the ovQrburdejve^sing is further/disposed in cement. 



3278. The sysiem of claim 3246, further comprising an overburden casing coupled to 
the open wellbor^, wherein the overburden casing is disposed in an overburden of the 
formation, and whereiffa packing material/fs disposed at a junction of the overburden 
casing and the open wellbore. 



1TJ 



3279. The system of claim 3246f further comprising an overburden casing coupled to 
the open wellbore. wherein the overburden casing is disposed in an overburden of the 
20 formation, wherein a pacldng material is disposed at a junction of the overburden casing 
and the open wellbore, imd wherein the packing material is configured to substantially 
inhibit a flow of fluid between the open wellbore and the overburden casing during use. 



3280. The system of claim 3246, further comprising an overburden casing coupled to 
25 the open wdlbore, wherein the overburden casing is disposed in an overburden of the 

formation, wherein a packing material is disposed at a junction of the overburden casing 
and tne open wellbore. and wherein the packing material comprises cement. 



5281 . The system of claim 3246, further comprising an overburden casing coupled to 
30 Uhe open wellbore, wherein the overburden casing is disposed in an overburden of the 
form ation* the s ystenrttirther comprising a wellhead coupled to the overburden casing 



745 



Conley. Rose & Tayon. P.C. 



andjijea^^ coupled to the insulated conductor. whertMii the-w&lihead is 

disposed external to the overburden, wherein the wellhead comprises at least one sealing" 
flange, and wherein at least the one sealing flange is configured to couple to the lead-in 
conductor. 
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3282. The system / erfclam\3246, wherein the system is further configured to transfer 
heat such that tyt transferred Wat can pyrolyze at least some of the hydrocarjxms in the 
selected sectic 

3283. A sy: tern configuraplesyto heat a hydfo<r^bon containjilg formation, comprising: 
an in sulated conductor configurable to be disposed wathin an open wellbore in the 



Lerein 



lated conductor is furth^configurable to provide radiant heat 



formation, wk 

to at least a porKQn^)|>fie' formation during use/and 

wherein the system is configurable^ allow heat to transfer from the insulated 
conductor to a selected section of the formation during use. 

3284. The system of claim 32«3. wherein the insulated conductor is further configurable 
to generate heat during application of an electrical current to the insulated conductor 
during use. 

3285. The systefn of claim 3283. further comprising a support member, wherein the 
support memoer is configurable to support the insulated conductor. 



3286. /The system of claim 3283. further comprising a support member and a centralizes 
25 wherein the support member is configurable to support the insulated conductor, and 

wtterein the centralizer is configurable to maintain a location of the insulated conductor 
)n the support member. 
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3287. The system of claim 3283. wherein the open wellbore comprises a diameter of at 
Jeast approximately 5 cm. 
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3288T ihe system ol claim 32X3, further comprising a lead-Trree«dii£torcoupled to the 
insulated conductor, wherein the lead-in conductor comprises a low resistance contractor 
configurable to generate substantially no heat. 
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3289. The system of claim 3283. further comprising a lead-in conductor coupled to the 
insulated conductor, wherenrthe l^d-in conductor comprises a rubber insulated 
conductor. 




3290. The system qr claim 3283. iyfther comprising a lead-in conductor coupled to^he 
insulated conductorf wherein the leacftdn conductor comprises a copper wire. 



3291. The svsterr 



of claim 3283. fiimher comptismg-a-tead^in conductor coupled to the 



insulated conductor with a cold pin transition conductor. 

3292. The system of ci^imj>83. further comprising a lead-in conductor coupled to the 
insulated conductor with a cold pin transitioiyztfnductor, wherein the cold pin transition 
conductor comprises a substantially low resistance insulated conductor. 

3293. The system of claim 3283; wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulating 
material is disposed in .a >heath. 
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3294. The system of claim 3283. wherein the insulated conductor comprises a conductor 
disposed in/an electrically insulating material and wherein the conductor comprises a 
copper-oickel alloy. 



329§. The system of claim 3283. wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the conductor comprises a copper- 
ni&kel alloy, and wherein the copper-nickel alloy comprises approximately 7 % nickel by 
weignHo^approximately 12 % nickel by weight. 
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3296. The sysi£m-efctauTT3283. wherein the insulated conductor comprises^eaoductor 
disposed in an electrically insulating material, wherein the conductor comprises a coppe* 
nickel alloy, and wherein the copper-nickel alloy comprises approximately 2 % nickel by 
weight to approximately 6 % nickel by weight. . 
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3297. The system of claim 3283 ; wherein the insulatecr conductor comprises a condu^ror 
disposed in an electrically insulating material, and wherein the electrically insulati; 
material comprises a thermally conciuctive material. 



3298. The system of dlaim 3283 
disposed in an electrically insulat 
material comprises magne 



mm 



wherein the insulated conductor o<5rnprises a conductor 
ng material and wherein th^fectrically insulating 
ide. 



3299. The system of claim 3283. wherein th^kfsulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the electrically insulating material 
comprises magnesium oxide, and whpfein the magnesium oxide comprises a thickness of 
at least approximately 1 mm. 

3300. The system of cl^im 3283. wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulating 
material comprise aluminum oxide and magnesium oxide. 



3301 . The system of claim 3283. wherein the insulated conductor comprises a conductor 
disposea in an electrically insulating material, wherein the electrically insulating material 
comprises magnesium oxide, wherein the magnesium oxide comprises grain particles, 
ana wherein the grain particles are configurable to occupy porous spaces within the 
magnesium oxide. 
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^ Mi^^Th^ systpm^£*4nfFri^ wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulating 
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material » e 'j isposH in n nh^tlv a rH 
material. 



Igath comprises a corrosion-resistant 



3303. The system of claim 3283* wherein the insulated conductor comprises a conduct 
disposed in an electrically insulating material, and wherein the electrically insulating 
material is disposed in a shgath^and wherein the sheath comprises stainless steel. 



SJ 15 



3304. The systemyof claim 3283, 
conductors, wherein the insulated d 
are configurable irt a 3 -phase Y coni 



Jrer comprising two additional insulated 
ductor and the two additional insulated conductors, 
juration. 



3305. The systemW claim 3283. RirtheK^omprising an additional insulateixonductor. 
wherein the insulate^ conductor gnd the addition al ii TSTflated conductoj^e coupled to a 
suppon member, and therein ttfe insulated conductor and the additional insulated 
conductor are configurable in a series electrical configuratk 
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3306. The system of claim 3283, further comprirfng an additional insulated conductor, 
wherein the insulated conductor and the actional insulated conductor are coupled to a 
support member, and wherein the insulated conductor and the additional insulated 
conductor are configurable in a oarallel electrical configuration. 



3307. The system of d^im 3283. wherein the insulated conductor is configurable to 
generate radiant heart of approximately 500 W/m to approximately 1 150 W/m during use. 

25 3308. The'system of claim 3283. further comprising a support member configurable to 
suppornhe insulated conductor, wherein the support member comprises orifices 
configurable to provide fluid flow through the support member into the open wellbore 
dui/imi use. 

30 3309. The^system of claim 3283. further comprising a support member configurable to 
support the insulatSd<Qnductor. wherein the support member comprises critical flow 
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orifices configurab le to provide a substantially cons tant amount of fluid flow through the 
support member into the open wellbore during use. 

3310. The system of claim 3283, further comprising a tube coupled to the insulated 
conductor, wherein the tube is configurable to provide a flow of fluid into the open 
wellbore during use. 

3311. The systejtfof claiin 3283. further comprising a tube coupled to thefp^t insulated 
conductor, wherein the tube comprises critical flow orifices configurable/fo provide a 
substantially Constant ampunt of fluid ftyw through the support merpfer into the open 
wellbore during use. 

3312. The system of claiih 3283, further comprising ayf Dverburden casing coupled to 
the open wellbore. wherein the overburden casing j# disposed in an overburden of the 
formation. 

3313. The system of claim 3283. further comprising an overburden casing coupled to 
the open wellbore, wherein the overmirden casing is disposed in an overburden of the 
formation, and wherein the overtfurden casing comprises steel. 

3314. The system of cteim 3283. further comprising an overburden casing coupled to 
the open wellbore. wKerein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



25 33 15. The system of claim 3283, further comprising an overburden casing coupled to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 
formation, and w r herein a packing material is disposed at a junction of the overburden 
casing and the open wellbore. 



30 33 1 6. ^Fhe^s ystem of claim 3283, further comprising an overburden casing coupled to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 
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formation, wherein a packing material is disposed at a junction of the overburden casing 
and the ^p enH\cllb ore7^n3^wherein the packing material is configurableto^ufetaflliallv 
inhibit a flow of fluid between the open wellbore and the overburden casing during use. 



33 1 7. The system of claim 3283. further comprising an overburden casing coupled to 
the open wellbore. wherein the ovepbtlrSen^asing is disposed in an overburden of the 
formation, wherein a packing rpaterial is disposed at a junction of the overburden casing 



and the open wellbore. and wherein the pa 



material comprises cement. 



33 18. The system of clainji 3283, further comprising an overburden casingxfoupled to 
the open wellbore. wherein 



the overburden casing4s disposedjn an oyefburden of the 
formation, the system further comprising a wellhead coupled to ^fcHe overburden casing 
and a lead-in conductor coupled to the/nsulated conductovwherein the wellhead is 
disposed external to the overburderj/wherein the wellhead comprises at least one sealing 
flange, and wherein at least the one sealing flan^is configurable to couple to the lead-in 
conductor. 



3319. The system of claim 3283,/wierein the system is further configured to transfer 
heat such that the transferred l^at can pyrolyze at least some hydrocarbons in the selected 
section. 

3320. An in situ method for heating a hydrocarbon containing formation, comprising: 
applying m electrical current to an insulated conductor to provide radiant heat to 

at least a portiom of the formation, wherein the insulated conductor is disposed within an 
open wellboye in the formation; and 

allowing the radiant heat to transfer from the insulated conductor to a selected 
section of tire formation. 



3321. The method of claim 3320. further, comprising supporting the insulated conductor 
on a support member. 
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3322. The method of claim 3320. further comprising supporting the insulateefconductor 
on a support member and maintaining a location of the insulated conductor on the support 
member with a centralizer. / 



5 3323. The method of claim 3320. wherein the insulated conductor is coupled to two 
additional insulated coomictar^ wherein the insulated condujnor and the two insulated 
conductors are disposed withirpthe open w-ellj/ore. and wirerein the three insulated 
conductors are electrically coupXefcUn a 3-nnase Y configuration. 

10 3324. The method of claim 3320.\wherein an additional insulated conductor is disposed 
within the open wellbore. 
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3325. The method of claim 3320. wKerein an additional insulated conductor is disposed 
within the open wellbore. and wherein the insulated conductor and the additional 
insulated conductor are electrically coupled in a series configuration. 

3326. The method of claim 3320. wherein an additional insulated conductor is disposed 
within the open wellbore. and wherein the insulated conductor and the additional 
insulated conductor/re electrically coupled in a parallel configuration. 

3327. The met/nod 'of claim 3320. wherein the provided heat comprises approximately 
500 W/m to approximately 1 150 W/m. 



25 



3328. The method of claim 3320. wherein the insulated conductor comprises a 
conductor disposed in an electrically insulating material, and wherein the conductor 
comprises a copper-nickel alloy. 



30 



33/Z9. The method of claim 3320 ; whereinjheinsulated conductor comprises a 
conductor disposed in an elecltktfTTy insulating material wherein the conductor 
fompnses a cop^wrtckel alloy, and wherein the copper-nickel alloy comprises 
appTDXimately 7 % nickel by weight to approximately 12 % nickel by weight. 
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3330." '1 he method of claim 3320. wherein the insulated conductor comprises a 
conductor disposed in an electrically insulating material, wherein the conductor 
comprises a copper-nickel alloy, and wherein the copper-nickel alloy comprisey 
approximately 2 % nickel by weight to approximately 6 % nickel by weighty 
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333 1 . The method of claim 3320. wherein the insulated conductor comprises a 
conductor disposed in an electrically insulating material, and wherefn the electrically- 



insulating material comprised™ 



lesium oxide. 



3332. The method of/laim 332QL wherein the in^tffatesKconductor comprises a 
conductor disposed in/ an elect^caflylTTSTitSfing mat^fial, wherein the electrically 
insulating material cobriprises/magnesium oxide/6nd wherein the magnesium oxide 
comprises a thicknessW at /east approximately 1 mm. 

3333. The method of claim 3320, wherein the insulated conductor comprises a 
conductor disposed in an electrically insulating material, and wherein the electrically 
insulating material comprises aluminum oxide and magnesium oxide. 

3334. The method of cWim 3320, wherein the insulated conductor comprises a 
conductor disposed ipran electrically insulating material, wherein the electrically 
insulating materiaKcomprises magnesium oxide, wherein the magnesium oxide comprises 
grain particles^dnd wherein the grain particles are configured to occupy porous spaces 
within the magnesium oxide. 

j>j>i:>. /he method of claim 3320. wherein the insulated conductor comprises a 
conductor disposed in an electrically insulating material, wherein the insulating material 
is disposed in a sheath, and wherein the sheath comprises a corrosion-resistant material. 
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33*31£ rhe method of claim ii^U, wneT5TTrth^4as]ilated conductor comprises a 
conductor disposed in an electrically insulating material. v\lier&m4h£insulatine material 
is disposed in a sheath, and wherein the sheath comprises stainless steel. 



3337. The method of claim 3320. further comprising supportinglhe insulated conductor 
on a support member and flowing a fluid into the open wejl^ore through an orifice in the 
support membs 



UJ 
O 



method of claim 3320, further comprising supporting the insulated conductor 
10 on a support member and flowing a sub§jMtially constant amount of fluid into the open 
rough cr\tic&4l9w orific^in the support member. 

3339. The method df claim 3320. wherein a perforated tube is disposed in the open 
wellbore proximate to theinsulated conductor, the method further comprising flowing a 

15 fluid into the open wellbore through the perforated tube. 

3340. The method of claim 3320. wherein a tube is disposed in the open wellbore 
proximate to ttafe insulated conductor, the method further comprising flowing a 
substantially constant amount a fluid into the open wellbore through critical flow orifices 

20 in the tut 
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3341/ The method of claim 3320. further comprising supporting the insulated conductor 
or/a support member and flowing a corrosion inhibiting fluid into the open wellbore 
rough an orifice in the support member. 

3342. The method of claim 1120. wherein a perforated tu be is disposed iro he open 

Ibore pro ^rniaTTuTtl^^ conductor, the method further comprising flowing a 

corrosion inhibiting fluid into the open wellbore through the perforated tube. 
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lethod of claim 3320. further comprising determining a temperatu? 
distribution in the insulated conductor using an electromagnetic signal provided to tjie 
insulated conductor. 

3344. The method of claim 3320. further comprising monitoring a leajytfge current of the 
insulated conductor. 
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334Y The n^ethod of claim 3320, prther comprising mcjtfitoring the applied electrical 
cunjent. 

jj>^o. The methbd of claim 3320. further cojtfprising monitoring a voltage applied to the 
insillated conductor. 

3347.\ The method of claim 3320. further comprising monitoring a temperature in the 
insulated conducj/or with at leasyone thermocouple. 



20 



3348. The method of claim 3320. further comprising electrically coupling a lead-in 
conductor to the insulates conductor, wherein the lead-in conductor comprises a low- 
resistance conductor configured to generate substantially no heat. 

3349. The methcra of claim 3320. further comprising electrically coupling a lead-in 
conductor to the insulated conductor using a cold pin transition conductor. 



3350. Th/ method of claim 3320. further comprising electrically coupling a lead-in 
25 conductor to the insulated conductor using a cold pin transition conductor, wherein the 
cold pin transition conductor comprises a substantially low resistance insulated 
conductor. 



The method of claim 3320, furtl^r-eoTfiprising coupling an overburden casing to 
30 theV^pen wellbore. whe^euHtie^overburden casing is disposed in an overburden of the 
formation. 
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<o352, J Ihe-fflctftga ot claim 3320, further comprising coupITrTg^aiwai^rburden casing to 
the open wellbore, wherein the overburden casing is disposed in an overburcte^ of the 
formation, and wherein the overburden casing comprises steel. 
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3353. The method of claim 3320. further comprising coupling an overburaen casing to 
the open wellbore, wherein the overburden Rasing is disposed in an overburden of the 
formation, and-wljerein the overburden casing is further disposecLm cement. 




e method of claim 3320. further comprising coupling an overburden casing to 
wellbo^ wherein the overburden casing is 5#sposed in an overburden of the 
formation and wh^fein a packing material is disg^ed at a junction of the overburden 
casing an(? the open wellbore. 

3355. The method of claim 3320, furjKer comprising coupling an overburden casing to 
the open wellbohs^wheijein the overburden casing is disposed in an overburden of the 
formation, and wherein the method further comprises inhibiting a flow of fluid between 
the open wellbore and the overburden casing with a packing material. 

3356. The method of claim 3320, further comprising heating at least the portion of the 
formation to pyrolyze'at least some hydrocarbons w : ithin the formation. 



3357. An in sitir method for heating a hydrocarbon containing formation, comprising: 
applying an electrical current to an insulated conductor to provide heat to at least 
25 a portion of me formation, wherein the insulated conductor is disposed within an opening 

in the formation; and 

allowing the heat to transfer from the insulated conductor to a section of the 

formatic 



3358. / The method of claim 1 . further comprising^ 
a support member. 



KftKeinsulated conductor on 
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le method of claim 1 . further comprising supporting the insulated onfductor on 
a support member and maintaining a location of the first insulated con$J*r£tor on the 
support member with a centralizer. 
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3360. The method of claim 1. wherein the insulated conductor is coupled to two 
additional insulated conductors, wherein the insulated conductor and the two insulated 
conductors are dispo$£3"wIthin the opening, and wherein the three insulated conductors 
are electrically coupled in a 3-phase Y corfiiguratidn. 



3361. The methbd of c? 
within the openi 



aim 1, wherein an additional insulated conductor is disposed 
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3362. The methodNpf claim 1. wherein/an additional insulated conductor is disposed 
within the opening, aria wherein the insulated conductor and the additional insulated 
conductor are electrically coupled itf a series configuration. 

3363. The method of claim Lywherein an additional insulated conductor is disposed 
within the opening, and wherein the insulated conductor and the additional insulated 
conductor are electrically coupled in a parallel configuration. 



3364. The method of^claim 1 , wherein the provided heat comprises approximately 500 
W/m to approximately 1 150 W/m. 

3365. The memod of claim 1. wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the conductor comprises a 
copper-nickel alloy. 



3366. /The method of claim 1. wherein the insulated conductor comprises a conductor 
dispo/ed in an electrically insulating material, whereiruhexott ^ comprises a luppei- 
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— mCKeTafioy. and wherein the copper-nickel alloy comprises approximatelyT%liict 
weight to approximately 12 % nickel by weight. 



3367. The method of claim 1 , wherein the insulated conductor comprises a conductc 
disposed in an electrically insulating material, wherein the conductor cornprises^copper- 
nickel alloy, and wherein the copper-nickel alloy comprises approximatel)>2yo nickel by 
w ; eight to approximately 6 % nickel by weight. 

3368. The method of claim 1. wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherpm the electrically insulating 
material comprises magnesium oxide. 



3369. The method of cjfmm 1 . wherein the insulated conductor comprises a conductor 

ating materiak wherein the electrically insulating material 



disposed in an electrically insu 
comprises magnesium oxide. \ 
at least approximately 1 mm 



id w^erehr the magnesium oxide comprises a thickness of 



3370. The method of claim k . wherein the insulated conductor comprises a conductor 
disposed in an electric^UnsujQting material, and wherein the electrically insulating 
material comprises aluminum oxide and magnesium oxide. 

3371. The method of olaim 1. wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the electrically insulating material 
comprises magnesium oxide, wherein the magnesium oxide comprises grain particles, 
and wherein the' grain particles are configured to occupy porous spaces within the 
masnesium oftide. 



3372. The method of claim 1. wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material wherein the insulating material is disposed 
in a sheath, and wherein the sheath comprises a corrosion-resistant ma 
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3 373^Tliejne^ 

disposed in an electrically insulating material, wherein the insulating material is disposed 
in a sheath, and wherein the sheath comprises stainless steel. / 



3374. The method of claim 1 . further comprising supporting the insulated'conductor on 
a support member and flowing a fluid into the opening through an ori#ce in the support 
member. 
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3375. The methpd^oT^im 1 . further comprising supporting the insulated conductor on 
a support meml/er ai^ flowing^ substantially constajar amount of fluid into the opening 



through critical 



flow 



3376. ThemetHod 
proximate to the insu 
the opening through 



rifices in tpe support memj?er. 

clatffi 1 , wherein a perforated tube is disposed in the opening 
ited conductor, the method further comprising flowing a fluid into 
e perforated ti^oe. 



3377. The method of claim 1 vwherein a tube is disposed in the opening proximate to the 
insulated conductor, the memod further comprising flowing a substantially constant 
amount a fluid into the opening through critical flow orifices in the tube. 

3378. The method or claim 1. further comprising supporting the insulated conductor on 
a support member Ad flowing a corrosion inhibiting fluid into the opening through an 
orifice in the support member. 



3379. The method of claim 1 . wherein a perforated tube is disposed in the opening 
proximate/to the insulated conductor, the method further comprising flowing a corrosion 
inhibiting fluid into the opening through the perforated tube. 



3380. 



e method of claim L further comprising determining a temperature distribution 
in the insulatechr& ftductor using an - rlecil ' Om agneuc signal provided to the insulated — 
conductor. 
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33 .81. The r nethnH nf rHim 1 further romprisinr mflm toTw a leakage current of the 
insulated conductor. 

3382. The method of claim 1. further comprising monitoring the applied electrical 
current. 

3383. The method of claim 1. further comprising monitoring a voltag^^pplied to the 
insulated conductor. 



3384. The method o 
insulated conductor w 




3385. The method of Maim 1 s 
conductor to the insulate 




claim l\ further comprising monitqjang a temperature in the 
ith at lea 



one thermocouple. 



further comprising electrically coupling a lead-in 
uctor, wherpih the lead-in conductor comprises a low- 



resistance conductor configured to generate substantially no heat. 

3386. The method of claim 1. funher comprising electrically coupling a lead-in 
conductor to the insulated conouctor using a cold pin transition conductor. 

3387. The method of claim 1. further comprising electrically coupling a lead-in 
conductor to the instated conductor using a cold pin transition conductor, wherein the 
cold pin transition conductor comprises a substantially low resistance insulated 
conductor. 

3388. Tne method of claim 1 . further comprising coupling an overburden casing to the 
opening, wherein the overburden casing is disposed in an overburden of the formation. 

3389. The method of claim 1 . further comprising coupling an overburden casing to the 
opening, w-herein the overburden casing is disposed in an overburd en of the formation . 

and wfrfrrginthp oyprhiii^iaft-^wiiu ^nmpn^e^ Meel 
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jjryy^JTiejnethod of claim 1, further comprising coupling an overburden casing to the 
opening, wherein the overburden casing is di3prjsed4fi-aiii)verburden of the formation, 
and wherein the overburden casing is further disposed in cement. 



3391 . The method ofpteim 1 , further comprising coupling an overburden casing to the 
opening, wherein th/ overburden casing is disposed in an overburden opme formation, 
and wherein a pacing material is disposed at a junction of the ovepkmrden casing and the 
opening. 



3392. The methodof claim 1\ fhfthei^etfmprising coaling an overburden casing to the 
opening, wherein th& overburden casing is dispo^d in an overburden of the formation, 
and wherein the method further comprises inhibiting a flow of fluid between the opening 
and the overburden casing with a packing material. 



j393. The method of claim 1 , fynher comprising heating at least the portion of the 
formation to substantially pyixflyze at least some hydrocarbons within the formation. 

3394. A system configured to heat a hydrocarbon containing formation, comprising: 

an insulated/conductor disposed within an opening in the formation, wherein the 
insulated conductor is configured to provide heat to at least a portion of the formation 
during use. wherein the insulated conductor comprises a copper-nickel alloy, and wherein 
the coppeivnickel alloy comprises approximately 7 % nickel by weight to approximately 
12 % nij&el by weight; and 

wherein the system is configured to allow heat to transfer from the insulated 
conductor to a selected section of the formation during use. 



3f395. The system of claim 3394, wherein the insulated conductor is further configured 
tto generate heat during application^ofaii^Jjecteeaf^^ xo the insulated conductor 
dunr 
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3397. The system of claim 3394. further comprising a support member and a centfalizer, 
wherein the supporUttember^s configured to support the insulated conductor/^nd 
wherein the centfalizer is configured to maintain a location of the insula^ conductor on 
the support member. 



3398. Thes 
approximate 



ystem of claim 3p9^ ; wherejinhe opening comprises a diameter of at least 
W 5 cm. 
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3399. The system of claim 3394. further comprising a lead-in conductor coupled to the 
insulated conductoi^wherein the lead-in conductor comprises a low resistance conductor 
configured to generate substantially np4ieat. 

3400. The system of claim 3S94, further comprising a lead-in conductor coupled to the 
insulated conductor, wherein the lead-in conductor comprises a rubber insulated 

. conductor. 

3401 . The system of claim 3394. further comprising a lead-in conductor coupled to the 
insulated conductor; wherein the lead-in conductor comprises a copper wire. 



25 



3402. /he system of claim 3394. further comprising a lead-in conductor coupled to the 
insulated conductor with a cold pin transition conductor. 

3403. The system of claim 3394, further comprising a lead-in conductor coupled to the 
insulated conductor with a cold pin transition conductor, wherein the cold pin transition 
concluctor comprises a substantialhiiQ^u^sktarnje insulated conductor. 
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5404. 



llov is d isposed in an 



electrically insulating material, and wherein the electrically insulating materiaT^omprises 
a thermally conductive material. 



10 



ffi 



3405. The system of claim 3394. wherein the copper-nickel allov^s disposed in an 
electrically insulatjrfg mate\ial, and wherein the electrically insulating material comprises 
magnesium oxidj^ 

3406. The system of cl&fto 3394. whepdn the cof^per-nickel alloy is disposed in an 
electrically insulating rrfateriatTwKerein the electrically insulating material comprises 
magnesium oxiqe, ana /wherein the magr^sium oxide comprises a thickness of at least 
approximately 1 
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3407. The system of claim 3394 : wherein the copper-nickel alloy is disposed in an 
electrically insulating matenah and wherein the electrically insulating material comprises 
aluminum oxide and magnesium oxide. 

3408. The systepf of claim 3394. wherein the copper-nickel alloy is disposed in an 
electrically insulating material, wherein the electrically insulating material comprises 
magnesium /xide. wherein the magnesium oxide comprises grain particles, and wherein 
the grain /articles are configured to occupy porous spaces within the magnesium oxide. 



25 



3409/ The_system of claim 3394. wherein the copper-nickel alloy is disposed in an 
electrically insulating material, w'herein the electrically insulating material is disposed in 
'sheath, and wherein the sheath comprises a corrosion-resistant material. 



3410. The system of claim 3394. wherein the copper-nickel alloy is disposed in an 
electrically insulating material, wherein the electrically insulating material is disposed in 
a sheath, and wherein the sheath mmpfjses stainless steel 
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341 L^JB*e~srsTem oi claim j j^4, lurlher" ccnrtprisittcJ^oadditional insulated 
conductors, wherein the insulated conductor and the two additionaHnSuteted conductors 
are configured in a 3-phase Y configuration. 
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341 2. The system of clairn/3394, furttjer comprising an additional insulated conductor,/ 
wherein the insulated conductor and the additional insulated conductor are coupled^o a 
support member, and wherein the insulated conductor and the additional insul^t^d 
conductor are configured in a seriefs Electrical configurajiun. 

10 3413. The system of ;laim 3394/ t\irtheh£omr5rising an addjKonal insulated conductor, 
wherein the insulated aonductoryand the additional insured conductor are coupled to a 
support member, and wherein me insulated conduptm and the additional insulated 
conductor are configured in a parallel electricarfconfiguration. 

15 3414. The system of claim 3394. wtferein the insulated conductor is configured to 

generate radiant heat of approximately 500 W/m to approximately 1 150 W/m during use. 

3415. The system of claim 3394, further comprising a support member configured to 
support the insulated conductor, wherein the support member comprises orifices 
20 configured to nrovide fluid flow through the support member into the opening during use. 



25 



3416. "pfie system of claim 3394, further comprising a support member configured to 
support the insulated conductor, wherein the support member comprises critical flow 
orifices configured to provide a substantially constant amount of fluid flow through the 
support member into the opening during use. 



a^41 7. The system of claim 3194. further comprising n tnh^ rmipl n ri trr t lr i ii sntf TFT 
conductor, wherein the tube is configured to provide a flow of fluid into the opening 
during use. 
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1d (R TVip gyrtnm nf rliiin fm l fu ■ i i . mp r imnn n tiih^ rpufl lpH to the insulated 

conductor, wherein the tube comprises critical flow orifices configured to provide 
substantially constant amount of fluid flow through the support member into the openij 
during use. 

3419. The system of claim 3394, further comprising an overburden casing coupled to 
the opening, wherein the o^fmirdten casing is disposed in an overbujxfen of the 
formation. 
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10 3420. The systemyof claim 33943mther comprising an overburden casing coupled to 
the opening, whei/ein the overburden casing is disposed in/an overburden of the 
formation, and wherein the overburden casing comprises steel. 

342 1 . The system of claim/3394, further comprising an overburden casing coupled to 
the opening, wherefrsthe'overburden casing is deposed in an overburden of the 
formation, and wherein the overburden casim/is further disposed in cement. 

3422. The system of claim 3394. further comprising an overburden casing coupled to 
the opening, wherein the overburden/casing is disposed in an overburden of the 

20 formation, and wherein a packing/material is disposed at a junction of the overburden 
casing and the opening. 



3423. The system of craim 3394. further comprising an overburden casing coupled to 
the opening, whereiir the overburden casing is disposed in an overburden of the 
25 formation, wherjnn a packing material is disposed at a junction of the overburden casing 
and the opemng. and wherein the packing material is configured to substantially inhibit a 
flow of fluid between the opening and the overburden casing during use. 
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3424/ The system of claim 3394. further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
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formatjo iL- ^hcrcin a p ac king malerial is dispos ed al a iunciiui r 
and the opening, and wherein the packing material comprises cement. 



[burden casing 
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3425. The system of claim 3394, further comprising an overburden casing coupled to 
the opening, wherein the overi^ttrderTbasing is disposed in an overburden of the 
formation, the system fuj^r^omprising a wellhead coupled to the overburden casj^fg 
and a lead-in conduct)^ coupled to the insulated conductor, wherein the wellhead is 
disposed external to the overburden, wherein the wellhead^etfmprises at lea^x one sealing 
flange, and wherein at least the ^e^sealing ^flangg^configured to coupfe to the lead-in 
conductor. 

3426. The s\jstem of claim 3(394, wherein the system is fuprfier configured to transfer 
heat such that \ he transferred heat can pyrolyze at least^aome hydrocarbons in the selected 
section. 

3427. A system configurable to heat a hydrocarbon containing formation, comprising: 
an insulated conductor configurable to be disposed within an opening in the 

formation, wherein the insulated conductor is further configurable to provide heat to at 
least a portion of the formation during use, wherein the insulated conductor comprises a 
copper-nickel alloy, and whereir/the copper-nickel alloy comprises approximately 7 % 
nickel by weight to approximately 12 % nickel by weight; 

wherein the systen/is configurable to allow heat to transfer from the insulated 
conductor to a selected/section of the formation during use. 



25 3428. The system of claim 3427, wherein the insulated conductor is further configurable 
to generate h^at during application of an electrical current to the insulated conductor 
during use 



3429. The system of claim 3427, further comprising a support member, wherein the 
support member is configurable to support the insulated conductor. 
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343& — Tlw byiucni (Jfclaim J427, further comprising a support memt5£rafld^ centralizes 
wherein the support member is configurable to support the insulated conductor, and^ 
wherein the centralizer is configurable to maintain a location of the insulated conductc 
on the support member. 



343 1 . The system of claim 3427, wherein the opening comprises a diamejgr of at least 
approximately 5 cm. 
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3432. The system of claim 
insulated conductor, wherein 
configurable to ; generate sub: 



427.\further comprising a lead-ip"conductor coupled to the 
he l^ad-in conductor compiles a low resistance conductor 
tahtially np'fieat. 



3433. The system of claim B427 T further composing a lead-in conductor coupled to the 
insulated conducto\where/ri the lead-in copauctor comprises a rubber insulated 
conductor. 



ru 



P 



20 



3434. The system of claim 3427^/further comprising a lead-in conductor coupled to the 
. insulated conductor, wherein the lead-in conductor comprises a copper wire. 

3435. The system of claim 3427, further comprising a lead-in conductor coupled to the 
insulated conductor' wj/m a cold pin transition conductor. 



25 



3436. The system of claim 3427. further comprising a lead-in conductor coupled to the 
insulated conductor with a cold pin transition conductor, wherein the cold pin transition 
conductor comprises a substantially low resistance insulated conductor. 



3437. The system of claim 3427. wherein the copper-nickel alloy is disposed in an 
electrically insulating material, and wherein the electrically insulating material comprises 
a thermally conductive material. 



30 
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343 ^. The system ofd aiiii3A27 rwh c ic m the copper-nickel alloy is difposefl-ui an 
electrically insulating material, and wherein the electrically insulating material comprises 
magnesium oxide. 



10 



3439. The system of claim 3427, wherein the copper-nickel alloy is di^5osed in an 
electrically insulating material, wherein the electrically insulating rrlaterial comprises 
magnesium p^iSeTSnd^wherein the magnesium oxide comprises a thickness of at least 
approximately 1 



he system of Xslaim 3427, wherpin the cppper-nickel alloy is disposed in an 
ly insulating nraterial, and^vtfnerein^ffie electrically insulating material comprises 
oxide and maenesram oxide. 



P 



3441 . The V stem of claim 3427/wherein the copper-nickel alloy is disposed in an 
15 electrically insulating raateriaL^vherein the electrically insulating material comprises 

magnesium oxide, whereiiyne magnesium oxide comprises grain particles, and wherein 
the grain particles are configurable to occupy porous spaces within the magnesium oxide. 

3442. The system/of claim 3427, wherein the copper-nickel alloy is disposed in an 

20 electrically insulating material, wherein the electrically insulating material is disposed in 
a sheath, and wherein the sheath comprises a corrosion-resistant material. 



25 



3443. Tj4e system of claim 3427, wherein the copper-nickel alloy is disposed in an 
electrically insulating material, wherein the electrically insulating material is disposed in 
a shesfth, and wherein the sheath comprises stainless steel. 



30 



34^44. The system of claim 3427. further comprising two additional insulated 
pnductors, wherein the insulated conductor and the two additional insulatec 
fare configurable in a 3 -phase Y configur^tk 
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3445^Ffrg*system of claim 3427, further comprising an additional insulated-catiductor. 
wherein the insulated conductor and the additional insulated conductor are coupled tp? a 
support member, and wherein the insulated conductor and the additional insulatj 
conductor are configurable in a series electrical configuration. 
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3446. The system o^xlaim 3427, further comprising an additional insulated conductor, 
wherein the insulated conductor and the additional insulated conmictor are coupled to a 
support memberVand whenpin the insulat^a conductor and th/additional insulated 
conductor are co ifigurable Inlrparatlel electrical configuration. 



3447. The system of claim 
generate radiant heat of approximately 



427. wherein the insulated conductor is configurable to 

y 500 W/rn to approximately 1 150 W/m during use. 



3448. The system of cteifh 3427. further comprising a support member configurable to 
support the insulated conductor, whepein the support member comprises orifices 
configurable to provide fluid flo^fhrough the support member into the open wellbore 
during use. 

3449. The system of claim 3427. further comprising a support member configurable to 
support the insulated elonductor. wherein the support member comprises critical flow 
orifices configurable to provide a substantially constant amount of fluid flow through the 
support membemnto the opening during use. 



3450. Th^system of claim 3427, further comprising a tube coupled to the insulated 
25 conductor, wherein the tube is configurable to provide a flow of fluid into the opening 
during yuse. 



345/ . The system of claim 3427. further comprising a tube cou pled to the-tfretriateti 
conductor, wherein the tube comprisesxfific^ orifices configurable to provide a 
substajrtially-^eftstafi^^ of fluid flow through the support member into the opening 
during use. 
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34V- The system of claim 34 2 7 5 further comprising anoverBQlttei^casing coupled to 
the opening : wherein the overburden casing is disposed in an overburden oftf 
formation. 
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3453. The system o£€lainv3427, further comprising an overburden casing coupled to 
the opening. whei?6in the overburden casiiig is disposed in an overburden of'uie 
formation, and whereinvthe overburden efasing comprises steel. 



3454. The system of cl 



the opening, wl 
formation, and 



erein the 



w^eii^i 



m Ml /. further comprising an overburden casing coupled to 
overburden casing is disposed in an overburden of the 
le overburden casing i^further disposed in cement. 



3455. The system of claim 3427. furtja^r comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a pacing material is disposed at a junction of the overburden 
casing and the opening. 

3456. The system/of claim 3427. further comprising an overburden casing coupled to 
the opening, wjaerein the overburden casing is disposed in an overburden of the 
formation. Wnerein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configurable to substantially inhibit 
a flo\yof fluid between the opening and the overburden casing during use. 



25 3457. The system of claim 3427. further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 



j^f^ The system of claim 3427. further c omprising an overburden casing coup l£d-4e" 
the opening, wherein the overburden casing is disposed in an overburden of the 
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formation, the system further comprising a wellhead cTKnrted4o4h^overburden casing 
and a lead-in conductor coupled to the insulated conductor, wherein the wellheac 
disposed external to the overburden, wherein the wellhead comprises at least one sealing 
flange, and wherein at least the one sealing flange is configurable to couple to the lead-in 
conductor. 
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3459. The system of claim 3427. wherein the system is further configured to transfer 
heat such that the transferred heat can pyrolyze at least some hydrocarbons in the seceded 
section. 

3460. An in situ nethod fon hWting a^Hydrocarbon containing formation, comprising: 
applying an electrical current to an insulated conduptdr to provide heat to at least 

a portion of the formation, wherein the insulated conjkfaor is disposed within an opening 
in the formation, and wherein the insulated conjkfctor comprises a copper-nickel alloy of 
approximately 7 % nickel by weight to approximately 12 % nickel by weight; and 

allowing the heat to transfer fpzfm the insulated conductor to a selected section of 
the formation. 



Ljl 
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3461 . The method of cL^im 3460. further comprising supporting the insulated conductor 
on a support member^ 



25 



3462. The method of claim 3460. further comprising supporting the insulated conductor 
on a suppoiwiember and maintaining a location of the first insulated conductor on the 
support member with a centralizer. 



3463. 
additio: 

conductofrsare disposed within the openin 



The method of claim 3460, wherein the insulated conductor is coupled to two 
al insulated conductors, wherein the insulated conductor and the two insulated 

rerrrche three insulated conductors 



are electrically coupled in a 3-phase Y configuration. 
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346^The m ethod of claim 3460. 
within the opening. 



additional insulated conductor is disposed 



3465. The method of claim 3460, wherein an additional insulated conductor is dispose^ 
within the opening^afxd~wherein the insulated conductor and the additional insulatec 
conductor are electrically coupled in a series configuration. 
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3466. Th 
within the 
conductor 



method of clai 
opening, and wh^ref 
are electrically 



3460, wherein an additional insulated conductor is disposed 

Jie insulated conductor and the^araditional insulated 
upled in a parallel configuration 



3467. The 



: method of claim 3460, 



? wherein the provided heat comprises approximately 



500 W/m to approximately 1 150 W/m 



3468. The method of claim 3460, wherein the copper-nickel alloy is disposed in an 
electrically insulating material. 



n 
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3469. The method of claim / j460, wherein the copper-nickel alloy is disposed in an 
electrically insulating rr^fferiaK and wherein the electrically insulating material comprises 
magnesium oxide. 



25 



3470. The memod of claim 3460. wherein the copper-nickel alloy is disposed in an 
electrically/insulating material, wherein the electrically insulating material comprises 
magnes^m oxide, and wherein the magnesium oxide comprises a thickness of at least 
appnefximately 1 mm. 



30 



3471 . The method of claim 3460. wherein the copper-nickel alloy is disposed in an 
electrically insulating materiaKjiiKi-AvJ^ electrically insulating material comprises 

ihmiinuin-e^dTif^n^ oxide. 
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3472. The method of claim 3460. wherein the copper-nickel alloy is disposed in an 
electrically insulating material, wherein the electrically insuiatimfr^ 
magnesium oxide, wherein the magnesium oxide comprises grain particles, and wherein 
the grain particles are configured to occupy porous spaces within the magnesium oxidle. 



3473. The method of ofaim 3460\wherein the copper-nickel alloy is disposed in an 
electrically insulatin^material, wherein the insulating material is disposecl^rn a sheath, 
and wherein the sheath comprises a corrosionyesistant material. 



10 3474. The method of claim 
electrically insulating materi 
and wherein the sheath co 



(460Nvfe£fein the copper-nickel alloy is disposed in an 
1, wherein the insulating^material is disposed in a sheath, 
rises stainless steeL 
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3475. The method of claim 3460. fuj*ner comprising supporting the insulated conductor 
on a support member and flowing'a fluid into the opening through an orifice in the 
support member. 

3476. The method of claim 3460. further comprising supporting the insulated conductor 
on a support merrmer and flowing a substantially constant amount of fluid into the 
opening through critical flow orifices in the support member. 



25 



3477. /the method of claim 3460 5 wherein a perforated tube is disposed in the opening 
proximate to the insulated conductor, the method further comprising flowing a fluid into 
tt*e opening through the perforated tube. 

3478. The method of claim 3460. wherein a tube is disposed in the opening proximate to 
the insulated conductor, the method furthej^coffl^ftsrng^rowing a substantially constant 

lunt a tlu jxl-tfrto^tn^opening through critical flow orifices in the tube. 
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\54-79. "TfiTmethod of claim 3460. further comprising supportinglli^4jtmilated conductor 
on a support member and flowing a corrosion inhibiting fluid into the opefi\ng through an 
orifice in the support member. 
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3480. The method o/claim 346pL wherein a perforated tube is disposed in the opening 
proximate to the insulated conduatotL the method further comprisj^g flowing a corrosion 
inhibiting fluid into the opening t^ouglvth^T5?florated tube. 



348 1 . The method bf claim 3460 
distribution in the insulated condi 
insulated conductor. 



further comprisin^determining a temperature 
fctor using an electromagnetic signal provided to the 



3482. The method of claim 3460, fujtfner comprising monitoring a leakage current of the 
insulated conductor. 

3483. The method of claj*6 3460. further comprising monitoring the applied electrical 
current. 



20 



3484. The mej<nod of claim 3460. further comprising monitoring a voltage applied to the 
insulated coiuluctor. 



3485/ The method of claim 3460, further comprising monitoring a temperature in the 
insulated conductor with at least one thermocouple. 

25 / 3486. The method of claim 3460. further comprising electrically coupling a lead-in 
conductor to the insulated conductor, wherein the lead-in conductor comcris 
resistance conductor configuredtoj>£ne£ate-STrt^^ heat. 



30 



3487. The method of claim 3460. further comprising electrically coupling a lead-in 
conductor to the insulated conductor using a cold pin transition conductor. 
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3488 ^ The method of Haim ^460 fiirthpr rnmprj^jn g electricallv coupling a lead-in 
conductor to the insulated conductor using a cold pin transition conductor\wH5rei«4he 
cold pin transition conductor comprises a substantially low resistance insulated 
conductor. 
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3489. The method of cl^n^F&S^fiirther comprising coupling an overburden casing to 
the opening, whereinytfie overburden casing is disposed in an overburden of the 
formation. 



3490. The method 
the opening, whe 
formation, and w 



of claim 34681 further comprising coupling an overburden casjpg to 
ein the overburden casing is disposed irym overburden of tj; 
erein the overburden c&sin*L£0a*lrfises steel. 



3491 . The method of claim 3460.lfurther comprising couplipg an overburden casing to 
the opening, wherein the overburden casing is disposecLki an overburden of the 
formation, and wherein the^overburden casing is firmer disposed in cement. 
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3492. The method of claim 3460, furthepxomprising coupling an overburden casing to 
the opening, wherein the overburden^asing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



25 



3493. The method eft claim 3460, further comprising coupling an overburden casing to 
the opening, whemn the overburden casing is disposed in an overburden of the 
formation, ancr wherein the method further comprises inhibiting a flow of fluid between 
the openim/and the overburden casing with a packing material. 



30 



3494. /The method of claim 3460, further comprising heating at least the portion of the 
formation to substantially pyrolyze at least some hydrocarbons within the formation. 



3495. A system configured to heat a hydrocarbon containing formation, comprising: 
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^ least three insulated conductors disposed within ?p op ening mthe formation, 
wherein at least the three insulated conductors are electrically coupled in a 3-pf 
configuration, and wherein at least the three insulated conductors are configured to 
provide heat to at least a portion of the formation during use; and 

wherein the system is configured to allow heat to transfer from at least the thj£e 
insulated conductors to>^ete<ned section of the formation during use. 



3496. The system of claim 34 



further configure 



to generate 



'S^wherein at lea^nhe three insulated conductors are 
it during anpfication of an electr^u current to at least 



the three insulated conductors jdurinj 

3497. The system of claim /495. further comprising^ support member, wherein the 
support member is\onfigu^d to support at leasHhe three insulated conductors. 



3498. The system of claim 3495. further comprising a support member and a centralizer, 
wherein the support member is configured to support at least the three insulated 
conductors, and wherein the cejarfralizer is configured to maintain a location of at least the 
three insulated conductors on the support member. 

3499. The system of claim 3495. wherein the opening comprises a diameter of at least 
approximately 5 j£m. 

3500. Th/system of claim 3495 s further comprising at least one lead-in conductor 
coupled/to at least the three insulated conductors, wherein at least the one lead-in 
conductor comprises a low resistance conductor configured to generate substantially no 
heAt. 



5501 . The system of claim 3495. further comprising at least one lead-in conductor 
coupled to at least the three insulated conductors, wherein at least the one lead-in 
conductoTuuiupiises a rubber insulated conductor. 
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3502. The system of claim 3495, further comprising at least one lead-in conductor 
coupled to at leasUJae4hreeirisuiated conductors, wnerein at leasrthe-onejead-in 
conductor comprises a copper wire 

3503. The system of claim 3495, further comprising at least one lead-in conductor 
coupled to at least the three insulated conductors with a cold pin transition conductor. 
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3504. The syifem of clakn 3495, further comprising at least one lead-in conductor 
coupled tefal least the threeVnsulated conductors with a cold pin transition conductor, 
wherein the cold pin transition conductor comprises a substantially lo\\^esistance 
insula/ed conductor. 

3505 The system of/claim 3495\ wherein at least the thre6 insulated conductors 
compose a conductor disposed in an electrically insuMting material, and wherein the 
electricaUy insulating material is disposed in a sheath. 

3506. The system of claim 3495, wherein at least the three insulated conductors 
■comprise a conductor disposed in ap/electrically insulating material, and wherein the 
conductor comprises a copper-n^kel alloy. 

3507. The system of cMm 3495 ; wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
conductor comnmes a copper-nickel alloy, and wherein the copper-nickel alloy 
comprises approximately 7 % nickel by weight to approximately 12 % nickel by weight. 

3508/ The system of claim 3495. wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
Conductor comprises a copper-nickel alloy, and wherein the copper-nickel alloy 
^comprises approximately 2 % nicM b y wH ° ht to nppnvsimntH" f % nrM hv "H rht 
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3509. The system of claim 1495. wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating materTair-aad wherein the 
electrically insulating material comprises a thermally conductive material. 

3510. The system of claim 3495, wherein at least the three insulated conductors i 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electricallyiiisuIaHi^ comprises magnesium oxide. 



£ 
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35 1 1/ The system exclaim S<\95, wherein at least the three insulate^onductors 
disposed in an electricallviffsulating material, wherein the 



comprise a conductor 
elec trically insulating 



material comprise^Frlagnesium oxide^^nd wherein the magnesium 



oxide comprises a thickness of at least approximately 

3512.\The system oi claim 3495, wherein aj^east the three insulated conductors 
comprise^a conductor disposed in an elepfncally insulating material, and wherein the 
electrically mStrtafing material compiles aluminum oxide and magnesium oxide. 
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35 13. The system of claiip / 3495 ) wherein the insulated conductor comprises a conductor 
disposed in an electricalfy insulating material, wherein the electrically insulating material 
comprises magnesjjkfin oxide, wherein the magnesium oxide comprises grain particles, 
and wherein thp'grain particles are configured to occupy porous spaces within the 
magnesium/Oxide. 



3514/ The system of claim 3495, wherein at least the three insulated conductors 
25 comprise a conductor disposed in an electrically insulating material, and wherein the 

electrically insulating material is disposed in a sheath, and wherein the sheath comprises 
a corrosion-resistant material 



3515. The system of claim3425 whftH j in ul l i di>l the iliree hisuklcd cuudu e l o is 



geTconductor disposed in an electrically insulating material, and wherein the 



Conley, Rose & Tayon, P C 



lyTnsulating material is disposed in a sheath, and wherei? 
stainless steel. 



iheath comprises 



3516. The system of claim 3495, wherein at least the three insulatedxionductors are 
configured to generate radiant heat of approximately 500 W/m tg^pproximately 1 150 
W/m of at least the three insulated conductors during use. 
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3517. Thesys 
support at lea: 



10 orifices confi 
during use. 



jured to provide fluid flow througni the support member into the opening 



dm 3495, further comprising Vsupport member configured to 
the three insulated conductors, wherein the support member comprises 



3518. The system of claim 3495, furfher comprising a support member configured to 
support at leastthe three insulated/conductors, wherein the support member comprises 
critical flow orifiass configured^ to provide a substantially constant amount of fluid flow- 
through the support mem5ei?4nto the opening during use. 

3519. The system otVlaim 3495, further comprising a tube coupled to at least the three 
insulated conductop^, wherein the tube is configured to provide a flow of fluid into the 

20 opening during u£e. 



25 



3520. The ^ystem of claim 3495, further comprising a tube coupled to at least the three 
insulated Conductors, wherein the tube comprises critical flow orifices configured to 
provide/a substantially constant amount of fluid flow through the support member into 
the opening during use. 



35£ 1 . The system of claim 3495, further comprising an overburden casing coupled to 
tjie opening, wherein the overburden casing is disp osed in arLem es kurd e n - of th e 
)rmation. 
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12. The SYSlefla-efriHim 34y5, further comprising aifoVerbui4en casing coupled to 
the opening, wherein the overburden casing is disposed in an overburdenbQhe 
formation, and wherein the overburden casing comprises steel. 

3523. The system of claim 3495, further comprising an overburden casing coup/ed to 
the opening, wherein the overburden casing is disposed in an overburden of they 
formation, and wherein the overburden casing is further disposed in cement. 
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3524. The system of claim 3495, further comprising an overburden casing coupled to 
10 the opening, wl/erein the overburden casing is disposed in an overburden of the 

formation, anct wherein a packW material is di^osed at a junaion of the overburden 
casing and thje opening. \ \ 



3525. The system of claim 3495, further comprising an overburden casing coupled to 
15 the opening. Wherein the overburden casing i^isposed in an overburden of the 

formation, wherein a packing material is/nsposed at a junction of the overburden casing 
and the openingj^qd wljgfein the pacing material is configured to substantially inhibit a 
flow of fluid between the opening and the overburden casing during use. 



20 3526. The system of claim 3495, further comprising an overburden casing coupled to 
the opening, wherein/fne overburden casing is disposed in an overburden of the 
formation, wherejn a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 



25 3527. The system of claim 3495, further comprising an overburden casing coupled to 
the ocfening, wherein the overburden casing is disposed in an overburden of the 
formation, the system further comprising a wellhead coupled to the overburden casing 

Ad a lead-in conductor coupled to the insulated conductor, wherein the wellhead is 
disposed external to the overburden, wherein the wellhead comprises at least oneseaji 

30 flanc^and wherein at lpjM*-*ht»-nMl* waling t'langp i<g mn figured to COUple to the lead-in 

conductor. 
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3528. The System nf rlairr^ ^4Q%-mla n rnin the w vfrm i n fiirth ^rppfi pnrpH to transfer 
^ - 

heat such that the transferred heat can pyrolyze at least some hydrocarbons in^e selected 
section. 




Jherein the systen 
insulated conductors tc 



e to heat a hydrocarbon containing formation, comprising: 
insulate^ conductors configurable to be disposed womin an opening 
st the three insulated conductors are electrically coupled 
d wherein at least th^ three insul^fed conductors are 

; a portion of this formation during use; and 
is configurable to allow heatio transfer from at least the three 
elected section of the formation during use. 



3530. The system orclaim 3529, wherein afleast the three insulated conductors are 
further conibgufafMe to generate heat dur^g application of an electrical current to at least 
the three insulated conductors durina/use. 



353 1 . The system of claim 3^29, further comprising a support member, wherein the 
support member is confiscable to support at least the three insulated conductors. 

3532. The systenyof claim 3529, further comprising a support member and a centralizes 
wherein the sunport member is configurable to support at least the three insulated 
conductors, imd wherein the centralizer is configurable to maintain a location of at least 
the three insulated conductors on the support member. 

353o. The system of claim 3529, wherein the opening comprises a diameter of at least 
^proximately 5 cm. 



3534. The system of claim 3529, further comprising at least o ne lead-in c£ 
jupled to at leastthejbree4«9triater^ wherein at least the one lead-in 
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conductor comprises a low resistance conductor configurable to generate substantially no 
'Seat 

3535. The system of claim 3529, further comprising at least one lead-in^bcmductor 
coupled to at least the three insulated conductors, wherein at least the one leaq-in 
conductor comprises a rubber insulated conductor. 

3536. The sys^tem of cmm 3529, further comprising at least one lead-in conductor 
coupled to acf least the three insulated conductors, wherein at least the orfe lead-in 



conductor comprises a cc 



3537. 



per wire. 



The system of claim 3529, further comprising at lp^st one lead-in conductor 
coupled to at least the three insulated conductors witjya cold pin transition conductor. 

3538. \The system of claim 3529, further corrfprising at least one lead-in conductor 
coupled to^tl ieasrtfre three insulated conductors with a cold pin transition conductor, 
wherein the cold pin transition cond^exor comprises a substantially low resistance 
insulated conductor. 

3539. The system of claina 3529, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material is disposed in a sheath. 

3540. The system of claim 3529, wherein at least the three insulated conductors 
comprise a (Conductor disposed in an electrically insulating material, and wherein the 
conducto/comprises a copper-nickel alloy. 



3541. / The system of claim 3529, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
conducf&tcomprises a copper-nickel alloy, and wherein the copper-nickel alloy 



comprises approximately / % nickel by weight to approximately 12 % nickel by weight. 



782 



Conley. Rose & Tayon, P.C. 



3542. The system of claim 3529, wherein at least the three insulated conductors 

^^rgprkp a ™r){\\ irtor-i.1 i <.pi iu il ill -in i lertnraUv in^nhringTrmtfsdal wherein the 

conductor comprises a copper-nickel alloy, and wherein the copper-nickeHHtoy 
comprises approximately 2 % nickel by weight to approximately 6 % nickel by\ weight. 



3543. system of claim 3529, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, ancKvherein the 
electri/ally insulating material comprises a thermally conductive material. 

3544. The systf<Hn of claim 3529, wherein at least the thrp^insulated conductors 
conlprise a conductor disposed in an electrically insulating material, and wherein the 
electrically in/ulating material comprises magnesium oxide. 



3545. Tfie system of claim 3529, wherein at least the three insulated conductors 
comprise a conductor disposed in ^electrically insulating material, wherein the 
electrically insulating material comprises magnesium oxide, and wherein the magnesium 
oxide comprises a thicknes^of at least approximately 1 mm. 

3546. The system of claim 3529, wherein at least the three insulated conductors 
comprise a conchictor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises aluminum oxide and magnesium oxide. 

3547. The system of claim 3529, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the electrically insulating material 
comprises magnesium oxide, wherein the magnesium oxide comprises grain particles, 
and wherein the grain particles are configurable to occupy porous spaces within the 
magnesium 



3548. The system of claim 3529, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
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electrically insulating material is disposed in a sheath, and whereh^the sheath comprises 
a corrosion-resistant material. 
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3549. The / ^tem of cfaim 3529, wherein at least the three insj/Tated conductors 
compris^ conductoMdisposed in an electrically insulating^rfaterial, and wherein the 



electrically insulating 
stainless steel. 



material is disposed in a sheath, aifcl wherein the sheath comprises 



3550.1 The system of claim 3529, whereat least the three insulated conductors are 
configurable to generate radiant heat/Jr approximately 500 W/m to approximately 1 150 
W/m duru 



Aise 



3551. The system of claim 3529, further comprising a support member configurable to 
support at least the three insulated conductors, wherein the support member comprises 

15 orifices configurable to provide fluid flow through the support member into the opening 
during use. 

3552. The system of claim 3529, further comprising a support member configurable to 
support at least the three insulated conductors, wherein the support member comprises 

20 critical How orifices configurable to provide a substantially constant amount of fluid flow 
Through the support member into the opening during use. 



3553. The system of claim 3529, further comprising a tube coupled to at least the three 
insulated conductors, wherein the tube is configurable to provide a flow of fluid into the 
opening during use. 



3554. The system of claim 3529, further comprising a mbe - c^u^echo - at least the three 
insulated conductors, wherein the tabej^H»prisS?cntical flow orifices configurable to 
provide a substantigjly^oflstant amount of fluid flow through the support member into 
Ihe opening during use. 
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THp system of c i aiiu 3529. fuithei luiupriaing aii - o v^iburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden ot 
formation. 

3556. The system of claim 3529, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



o 
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3557. T 
the openiA 
formation, 



system of claim :5529, further comprising an overburden casiffg coupled to 
g, wherein the oleroWden casing is disposed in an overbwfxien of the 



and wherein the 



werburden casing is /further dispo^d in cement. 



3558. The^ystem of clainfi 3529, further comprising^ overburden casing coupled to 
the opening, \herein the overburden casing is disposed in an overburden of the 
formation, and wheieitfli packing materiaj/is disposed at a junction of the overburden 
casing and the opening. 

3559. The system of claim 35^9, further comprising an overburden casing coupled to 
the opening, wherein the^verburden casing is disposed in an overburden of the 
formation, wherein a^acking material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configurable to substantially inhibit 
a flow of fluid/between the opening and the overburden casing during use. 



3560. TJne system of claim 3529, further comprising an overburden casing coupled to 
25 the opening, wherein the overburden casing is disposed in an overburden of the 

formation, wherein a packing material is disposed at a junction of the overburden casing 
id the opening, and wherein the packing material comprises cement. 



3561 . The system of claim 3529, further comprising an overburden casing coupled to 
30 Vhe opening, wherein the overburden casing is disposed in an overburden of the 

fomraUoiL the system further ^omp risinr a wpllhftnri nnnplprl tni+ iT^TTvFfF?irdpn casing 
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and a ieacT-iii tuuduUui coupled to the insulated c undue luirwherein the wellhead is 
disposed external to the overburden, wherein the wellhead comprises at leasT^i^ealing 
flange, and wherein at least the one sealing flange is configurable to couple to the lead- 
conductor. 
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3562. The system of claj*ff3529, wherein the system is further configured to transfer 
heat such that the transferred heat can pyrolyze at least some hydrocarbons in the selec 
section. 

3563. An in situ method for heating a hydrocarbon containing formation, comprising: 



applying an 
to at least a portion 



electrical current fo at least thr^e^sulated^dnductors to provide heat 
)f the formation, wherein at least the^^Hree insulated conductors are 
disposed within an opening in theyxbrmation; and 

allowing the heat^o transfer from at l$a£t the three insulated conductors to a 
selected section of the formation. 

3564. The method of claim 3^3 ; further comprising supporting at least the three 
insulated conductors on a support member. 



20 3565. The method'of claim 3563, further comprising supporting at least the three 

insulated condaictors on a support member and maintaining a location of at least the three 
insulated adductors on the support member with a centralizer. 



25 



3566/ The method of claim 3563, wherein the provided heat comprises approximately 
5Q0 W/m to approximately 1 1 50 W/m. 



3567. The method of claim 3563, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
conductor comprises a copper-nickel alloy. 
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3568. The method of claim 3563. wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
conductor comprises a copper-nickel alloy, and wherein the copperTTiickel alloy 
comprises approximately 7 % nickel by weight to approximately 12 % nickel by weight. 



3569. The method of claim 3563, wherein at least the three^nsulated conductors 



03 
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comprise a conductor disposed i 
conductor comprises a copper-ni 



an electricalh^irfsulati^g material, wherein the 
:lcbW4€yTand wherein the copper-nickel alloy 



comprises approximately 2 % nickel by weight^o approximately 6 % nickel by weight. 

3570. The rfiethod of claim 3^63, whej?ein at least the three insulated conductors 
comprise a concKtctor dispp^ed in ap4lectrically insulating material, and wherein the 
electrically insulating material comprises magnesium oxide. 

15 3571. The method of ctefm 3563, wherein at least the three insulated conductors 
comprise a conductor/disposed in an electrically insulating material, wherein the 
electrically insulatmg material comprises magnesium oxide, and wherein the magnesium 
oxide comprise/a thickness of at least approximately 1 mm. 

20 3572. Thfe method of claim 3563, wherein at least the three insulated conductors 

comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises aluminum oxide and magnesium oxide. 



>573. The method of claim 3563, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, whereip the 
electrically insulating material comprises magnesium oxide, whetewrthe magnesium 
oxide comprises grain particles, and wherein the grain-pSfticles are configured to occupy 
porous spaces within the magnesium. 



33"7 l 47--44*eTfiethod of claim 3563, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
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insulatijig-mateTlMTsdisposed in a sheath, and wherein the sheatl 
resistant material. 



arises a corrosion- 



3575. The method of claim 3563, wherein at least the three insulated conductors 
comprise a conductoriiSp6sed s in an electrically insulating material, wherejtt the 
insulating materiaj/is disposed in\^ sheath, and wjzerein the sheath comprises stainless 
steel. 

3576. The metHod of claim 356B, further comprising supposing at least the three 
insulated conductors on a support\member and flowing a^luid into the opening through 
an orifice in the support member. 



3577. The method of claim 3563, further comprising supporting at least the three 
insulated conductors on a support member/and flowing a substantially constant amount of 
fluid into the opening through critical flow orifices in the support member. 

3578. The method of claim 3565, wherein a perforated tube is disposed in the opening 
proximate to at least the three4nsulated conductors, the method further comprising 
flowing a fluid into the opening through the perforated tube. 

3579. The method m claim 3563, wherein a tube is disposed in the opening proximate to 
at least the three ululated conductors, the method further comprising flowing a 
substantially constant amount a fluid into the opening through critical flow orifices in the 
tube. 



3580. Xhe method of claim 3563, further comprising supporting at lea§Wtte three 
insulated conductors on a support member and flowing a copesion inhibiting fluid into 
the opening through an orifice in the support member 
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3581 . The methoi^£ctemr3563 ? wherein a perforated tube is disposed in the operii^g 
proximate to at least the three insulated conductors, the method further comprising 
flowing a corrosion inhibiting fluid into the opening through the perforated tube. 



10 



3582. The m^tfiod of claim 3563. further comprising determining a temperatuj 
distribution/in at least the three insulated conductors using an electromagn^jtfc signal 
provided t<5 the insulated Conductor. 



3583. TheL method of clainA35637further comprising monitoj^ng a leakage current of at 
least the thr&e insulated conductors. 



3584. The metnix^of clainy3563, further comprising monitoring the applied electrical 
current. 



15 



20 



3585. The method of claim 3563, fur 
least the three insulated conductors 



ler comprising monitoring a voltage applied to at 



3586. The method of claim/5563, farther comprising monitoring a temperature in at 
least the three insulated conductors with at least one thermocouple. 

3587. The methocLof claim 3563, further comprising electrically coupling a lead-in 
conductor to at l^dst the three insulated conductors, wherein the lead-in conductor 
comprises a loft resistance conductor configured to generate substantially no heat. 



25 3588. Thf method of claim 3563, further comprising electrically coupling a lead-in 

conductor to at least the three insulated conductors using a cold pin transition conductoj 



3589. the method of claim 3563, further comprisingelgx^FtcaTIy coupling a lead-in 
conductor to at least the three insulatedj^ftdtlctors using a cold pin transition conductor, 
wherein the coI( t " pin liar f g ffion conductor comprises a substantially low resistance 
insulated conductor. 
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j^^th — rfiernethod of claim 3563, further comprising coupling^n-Qverburden casing to 
the opening, wherein the overburden casing is disposed in an overburden^ the 
formation. 

3591. Tne method oXclaim 3563, further comprising coupling an overbu/den casing to 
the op/ning, wherein th\ overburden casing is disposed in an overburden of the 



form, 



tion. and wherein the overburden casing comprises steel. 



10 3592 The method of \I&m-3563^further comprising coupling an overburden casing to 
the opening, wherein th£ overburden casing is disposer n an overburden of the 
formation, and wherein the overburden casing is fwther disposed in cement. 

3593. The irtethodo£claim 3563. furthep^comprising coupling an overburden casing to 
15 the opening, wherein the overburden ^easing is disposed in an overburden of the 

formation, and wherein a packing/material is disposed at a junction of the overburden 
casing and the opening. 



21 3594. The method of/claim 3563, further comprising coupling an overburden casing to 

\& 20 the opening, wherdri the overburden casing is disposed in an overburden of the 

formation, and^herein the method further comprises inhibiting a flow of fluid between 
the opening/and the overburden casing with a packing material. 

3595/ The method of claim 3563, further comprising heating at least the portion of the 
25 formation to substantially pyrolyze at least some of the hydrocarbons within the 
5rmation. 



30 



^596. A system configured to heat a hydrocarbon containing formation, comprising: 

a nrst conductor disposed in a first conduit, wherein the first conduit is disposed 
within an opening in the formation, and wherein the first conductor is configured to 
provide heat to at least a portion of the formation during use; and 
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^^^jvhej£i^ to allow heat to transfer fromtF 

to a section of the formation during use. 



^conductor 



5 

5 
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3597. The system of ofaim 35916, wherein the first conductor is further configured to 
5 generate heat during arpplicatiori of an electrical current to the first conduct 

3598. The system if claim 3596. Wherein the first'conductor comprises a pipe. 
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3599. The system 



)f claim 3596, wherein the first conductor comprises stainless steel. 



3600. The system oifclakn 3596, whereirv<ne first conduit comprises stainless steel. 

3601 . The system of claim 35%<rurther comprising a centralizer configured to maintain 
a location of the first conductor within the first conduit. 

3602. The system ofclaim 3596, further comprising a centralizer configured to maintain 
a location of the first conductor within the first conduit, wherein the centralizer comprises 
ceramic, material. 

3603. The system of claim 3596, further comprising a centralizer configured to maintain 
a location of the first conductor within the first conduit, wherein the centralizer comprises 
ceramic material and stainless steel. 



25 



3604. The system of claim 3596, wherein the opening comprises a diameter of at least 
Approximately 5 cm. 



[3605. The system of claim 3596, further comprising a lead-in conductor coupled to the 
first conductor, wherein the lead-in conductor comprises a low resistance conductor 
cohfteured to generate substantially no heat. 



Conley, Rose & Tayon. P C 



3606. The system of claim 3596, further comprising a lead-in conductor coupted^to the 
first conductor, wherein the lead-in conductor comprises copper. 



3607. The system of claim 3596, further comprising a sliding electrical^ 
coupled to the first conductor. 



lector 
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3608. The system of cljaWi 3596, further comprising abiding electrical connector 
coupled tc the first conductor, wherein the sliding^electrical connector is further coupled 
to the firsuconduit. 

3609. The system of claim 3596yf6rther comprising a sliding electrical connector 
coupled to the first conductor/wherein the sliding electrical connector is further coupled 
to the first conduit, and wherein the sliding electrical connector is configured to complete 
an electrical circuit wj*n the first conductor and the first conduit. 

3610. The sv^em of claim 3596, further comprising a second conductor disposed within 
the first conduit and at least one sliding electrical connector coupled to the first conductor 
and the second conductor, wherein at least the one sliding electrical connector is 
configured to generate less heat than the first conductor or the second conductor during 
use/ 
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B6\ 1. The system of claim 3596. wherein the first conduit comprises a first section and 
a second section, wherein a thickness of the first section is greater than a thickness of the 
second section such that heat radiated from the first conductor to the section along the 
first section of the conduit is less than heat radiated from the first conductor to the section 
alone the second section of the conduit. 



3o1S>^Tliesystem of clai m 3596. further romprisinp-f^rrTdrti^pospH wirhin the first 
conduit, wherein the fluid is configured to maintain a pressure within the first conduit to 
substantially inhibit deformation of the first conduit during use. 
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3 £13. The^ yslem-efcfarm 3;)%, further comprising ai 
disposed within the first conduit. 



lductive fluid 
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3614. The system of claim 3596, further comprising a thermally conductive fluid 
disposed within the first conduit, wherein the thermally conductive fluid comprises 
helium. 

3615. The systerfi of claim 3596, further comprism^a fluid disposed within/rtie first 
conduit, wherein the fluid ^configured to suljsfantially inhibit arcing between the first 
conductor anfl the first conduli^ 

3616. The syWm of claim J596, further comprising a tube di^osed within the opening 
external to the fW conduit, /vherein the tube is configured Mto remove vapor produced 
from at least the heatedT5ortion of the formation such th^f a pressure balance is 
maintained between the first conduit and the opening^to substantially inhibit deformation 
of the first conduit during use. 

3617. The system of claim 3596, wherein/the first conductor is further configured to 
generate radiant heat of approximately 650 W/m to approximately 1650 W/m during use. 

361 8. The system of claim 3596( further comprising a second conductor disposed within 
a second conduit and a third conductor disposed within a third conduit, wherein first 
conduit, the second conduij/and the third conduit are disposed in different openings of the 
formation, wherein the first conductor is electrically coupled to the second conductor and 
the third conductor, and wherein the first, second, and third conductors are configured to 
operate in a 3 -phase Y configuration during use. 



30 



36 1 9. The s/stem of claim 3596, further comprising a second conductor disposed within 
the first co/duit, wherein the second conductor is electrically cou£ 
conductor to form an electrical circuit. 
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3620. The svit rm nfr.lnim ~m%, rmllii I i niiijiii ,i mrond riinfjnrtnr disposed within 
the first conduit, wherein the second conductor is electrically coupled to theTfa 
conductor to form an electrical circuit with a connector. 




her comprising an overburden casing coupled/o 
isiftg-rS^isposed in an overburden of the 



3621. Thesys 
the opening, wfiierein 
formation. 



3622. The system^ claim2o96, further comprising an overbidden casing coupled to 
the opening, wherein the overburden casing is disposed ijvdn overburden of the 
formation, and wherein the overburden casing comprises steel. 
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3623. The system of claim 3596, furthep^omprising an overburden casing coupled to 
the opening, wherein the overburdejKcasing is disposed in an overburden of the 

15 formation, and wherein the ovepmirden casing is further disposed in cement. 

3624. The system ofpfaim 3596, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and/wherein a packing material is disposed at a junction of the overburden 

20 casing and/tne opening. 

3625^ The system of claim 3596, further comprising an overburden casing coupled to 
tbfe opening, wherein the overburden casing is disposed in an overburden of the 
^formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is further configured to substantially 
inhibit a flow of fluid between the opening and the overburden casing during use. 
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3626. The system of claim 3596, further comprising an overburden casingcougl^c 
the opening and a substantially lowjesi^tanGe-eondnUTor disposed within the overburden 
casing, wherein the substantially low resistance conductor is electrically coupled to the 
first conductor. 
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362^- The sys t em ol claim j> jV0, turthe r coiiipiisnig ^it-evexj^ur^e^asin^ coupled to 
the opening and a substantially low resistance conductor disposed withintli&^vQrburden 
casing, wherein the substantially low resistance conductor is electrically coupled to the* 
first conductor, and wherein the substantially low resistance conductor comprises carbon 
steel. 
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3628. The system of claim 3596, further comprising an overburden casing coupled to 
the opening and a su^5stanHaIty4ow resistance conductor disposed within the overburden 
casing and a cetffralizer configured^ support the substantially low resistanc^KJonductor 
within the overburden casin 



3629. The system of clain/ 3596 ? wherein the heated spetfon of the formation is 
substantially pyrolyzed. 

3630. A system configurable to heat^nydrocarbon containing formation, comprising: 
a first conductor configurable to be disposed in a first conduit, wherein the first 

conduit is configurable to bp^aisposed within an opening in the formation, and wherein 
the first conductor is fuj?(ner configurable to provide heat to at least a portion of the 
formation during u$£\ and 

wherein/me system is configurable to allow heat to transfer from the first 
conductor to^a section of the formation during use. 
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363 1 . /the system of claim 3630, wherein the first conductor is further configurable to 
gen/rate heat during application of an electrical current to the first conductor. 



3532. The system of claim 3630, wherein the first conductor comprises a pipe. 



3633v The system of claim 3630, wherein the first conductor comprises stainless steel 



3634. The system of claim 3630, wherein the first conduit comprises stainless steef 
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3" 635. -^l'he system of claim 3630. further comprising!* cerTtraik^r configurable to 
maintain a location of the first conductor within the first conduit. 
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3636. Tne system of claim 3630. further comprising a centralizer configurable to 
maintain a location of the first conductor within the first condi^ wherein the centralizer 
corrvprises ceraniic material. 

3637. The systmof claim 3630, further comprising a centralizer configurable to 
maintain a location of^hg^first conduct^pwkfrin the first conduit, wherein the centralizer 

comprises ceramic material and stainless/steel. 

3638KjQje^system of claim 363^( wherein the opening comprises a diameter of at least 
approximately 5 cm. 

3639. The system of ^aim 3630, further comprising a lead-in conductor coupled to the 
first conductor, wherein the lead-in conductor comprises a low resistance conductor 
configurable to generate substantially no heat. 

3640. The system of claim 3630, further comprising a lead-in conductor coupled to the 
first conductor, wherein the lead-in conductor comprises copper. 



341 . The system of claim 3630, further comprising a sliding electrical connector 
coupled to the first conductor. 

3642. The system of claim 3630. further comprising a sliding electrical connector 
coupled to the first conductor, wherein the sliding electrical connector is further coupled 
to the first conduit. 



30 3643; The system of claim 3630, further comprising a sliding electrical connector 

coupled to the first conductor, wherein the sliding electrical connector is further coupled 
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to the first conduit, and wherein the sliding electrical connector is configurable to 
'"complete an electrical circuit with the first conductoT3nd^he4u^conduit. 

3644. The system of claim 3630, further comprising a second conductor disposeck within 
the first conduit and at least one sliding electrical connector coupled to the first coryductor 
and the second con^Kictor, wherein at least the one sliding eteptrical connector is, 
configurable to generate less hea\ than the first condj^etfSr or the second conc^tetor during 
use. 



3645. The system of claim 3630, wherein the first conduit c<5mprises a first section and 
a second sectiom wherein a thickness- of the first sectiojr'is greater than a thickness of the 
second section su\h tha/heat radiated from the fipfconductor to the section along the 
first section of the conduit is less than heat r^dfated from the first conductor to the section 
along the second section of the conduit. 

3646. The system of claim 36^(f, further comprising a fluid disposed within the first 
conduit, wherein the fluid i^configurable to maintain a pressure within the first conduit 
to substantially inhibit deformation of the first conduit during use. 

3647. The system of claim 3630, further comprising a thermally conductive fluid 
disposed within the first conduit. 

3648. Tne system of claim 3630, further comprising a thermally conductive fluid 
disposed within the first conduit, wherein the thermally conductive fluid comprises 
helinm. 

3649. The system of claim 3630, further comprising a fluid disposed within the first 
cobduit, wherein the fluid is configurable to substantially inhibit arcing between the first 
conductor and the first conduit during use. 
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3650. The system of clai m 3630, further comprising a tube disposed within the opening 
external to the tirst conduit, wherein the tube is configurable to remBve^apoiLProduced 
from at least the heated portion of the formation such that a pressure balance is 
maintained between the first conduit and the opening to substantially inhibit deformatior 
of the first conduit during use. 

365 1 . The system of claim<?630Nvherein the first conductor is further configura^fe to 
generate radiant heat of a/pproxim^tel\650 W/m to approxipamely 1650 W/n^furing use. 



3652. The system of claim 3630. fi 



rising a second conductor disposed within 



a second conduit and a third conductor disposed within a third cdnduit, wherein first 
conduit, the second conduit and the pird conduit are dispo^d in different openings of the 
formation, wherein the firsroonduptor is electrically cpupled to the second conductor and 
the third conductor, and wherein the first, seconcL/dnd third conductors are configurable 
to operate in a 3-phase Y configuration during^se. 



3653. The system of claim 3630, fuptner comprising a second conductor disposed within 
the first conduit, wherein the seccxW conductor is electrically coupled to the first 
conductor to form an electrical :ircuit. 

3654. The system ofoiaim 3630, further comprising a second conductor disposed within 
the first conduit, wherein the second conductor is electrically coupled to the first 
conductor to forpn an electrical circuit with a connector. 

3655. ThVsystem of claim 3630, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 



36*6. The system of claim 3630, further comprising an overburden casings 
the opening, wherein the overburden casing is dispose^in-^frtTvei^rden of the 
fomjation. and wherein the ovgrbwdeTTcasing comprises steel. 



to 
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3657. The system of claim 3630, further comprising an overburden casing coupled to 
the opemrrgT^Herein the overburden casing is disposed inanTTvcfburden of the 
formation, and wherein the overburden casing is further disposed in cement? 



3658. The system of claim 3630, further comprising an overburden casing couplejti to 
the opening, wherein the overburden casing is disposed in an overburden of the 



formation, and wjjefem a pa&k^ng material is disposed at a junction of the overuurden 
casing and th^opening. 

3659. The system of claim 3^3^ftrrttrer comprising an overburd^fi casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wnerein a packing rnaterial is disposed at a jumzfion of the overburden casing 
and the opening, and wherem the packing material is fiirther configurable to substantially 
inhibit a flow of funcTftetween the opening and the/overburden casing during use. 



3660. The system of claim 3630, further comprising an overburden casing coupled to 
the opening and a substantially low res^tance conductor disposed within the overburden 
casing, wherein the substantially lo^v resistance conductor is electrically coupled to the 
first conductor. 

3661 . The system of cla^n 3630, further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing, wherein the/substantially low resistance conductor is electrically coupled to the 
first conductor, ^nd wherein the substantially low resistance conductor comprises carbon 
steel. 



3662. Ther system of claim 3630, further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing and^a centralizer configurable to support the substantially low resistance conductor 



within the ove? 



jrden casing. 
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3663. The system of claim 3630, wherein the heated section of the formation is 
substantia 
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3664. An in situ method for heating a hydrocarbon containing formation, comprising: 

applying an elearit^lqurrent to a first conductor to provide heat to at leasty 
portion of the fomi^uon, wherein the first conductor is disposed in a first conduj£ and 
wherein the first /onduit is disposed within an opening in the formation; and/ 

allowing the heat \> transfer from the firsLeonductor to a section jeff the formation. 



3665. The me hod of claim j664r^herein the first conductor comprises a pipe. 

3666. The motix^o^aim 3664, wherein the first cor^dlictor comprises stainless steel. 

15 3667. The method of claim 3664, wherein the first conduit comprises stainless steel. 

3668. The method of claim 3664. further comprising maintaining a location of the first 
conductor in the first conduit with a centralizer. 



O 20 3669. The method of claim 3#o4, further comprising maintaining a location of the first 

Li. / 

conductor in the first condi^t with a centralizes wherein the centralizer comprises 
ceramic material. 

3670. The method'of claim 3664, further comprising maintaining a location of the first 
25 conductor in the first conduit with a centralizer, wherein the centralizer comprises 
ceramic material and stainless steel. 



30 



3671 . The method of claim 3664, further comprising coupling a sliding electrical 
connector to the first conductor. 
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3672. The method of claim 3664, further c ompris ing electrically coupling a sliding 
electrical cooneeterTcTtHe first conductor and the first conduit, wherenTthe^irst conduit 
■'comprises an electrical lead configured to complete an electrical circuit with the Th^t 
conductor. 



3673. The method o£etakn^3664, further comprising coupling a sliding electrical 
connector to the fi/st conductor ahd the first conduit, wherein the first cond^ft comprises 
an electrical lead/configured to complete an electrical circuit with thejifst conductor, and 
wherein the generated heat comprise^approximately 20 percent^gfnerated by the first 
conduit. 

3674. The metAod of claim 3664( wherein TKepf^vided heat comprises approximately 
650 W/m to approximately 165y W/m. 



3675. The method of claim 3664<rurther comprising determining a temperature 
distribution in the first conduit using an electromagnetic signal provided to the conduit. 

3676. The methodyr claim 3664, further comprising monitoring the applied electrical 
current. 

3677. Tb£ method of claim 3664, further comprising monitoring a voltage applied to the 
first conductor. 

3j&78. The method of claim 3664, further comprising monitoring a temperature in the 
/conduit with at least one thermocouple. 



\3679. The method of claim 3664, further comprising coupling an overburden casing to 
the^eftening. wherein the overburden casing is disposed in an overburden of the 
formation. " ~~ 
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the opening, wherein the overburden casing is disposed in anoverE 
formation, and wherein the overburden casing comprises steel. 



368 1 . The method of claim 3664, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3682. The method of c/aim 3664, further comprising coupling an overiburden casing to 
the opening, wherein trie overburden casing is disposed/in an overbidden of the 
formation, and whereiq a packing\material is dispo^a at a junpfion of the overburden 
casing and the opening 

3683. The method of cl^jm 3664, further comprising coupling an overburden casing to 
the opening, wherein the o^rburd^n casing is ^disposed in an overburden of the 
formation, and wherein the method further/comprises inhibiting a flow of fluid between 
the opening and the overburden casing *vith a packing material. 




3684. The method of claim 3664, further comprising coupling an overburden casing to 
the opening, wherein a substantially low resistance conductor is disposed within the 
overburden casing, and wherein the substantially low resistance conductor is electrically 
coupled to the first conductor. 

3685. The metHod of claim 3664, further comprising coupling an overburden casing to 
the opening^wherein a substantially low resistance conductor is disposed within the 
overburden casing, wherein the substantially low resistance conductor is electrically 
coupled/to the first conductor, and wherein the substantially low resistance conductor 
comprises carbon steel. 



368p. The method of claim 3664, further comprising coupli ng an overbi 
the opening, wherein asubslaniiaUyH^ conductor is disposed within the 



802 



Conley, Rose & Tayon. P C. 



nvfrhiirrW^fHiinu Ulipipin the substantially low rpsisranrp rnnHi TrtrtTM^l^ctTi^ 11 v 

coupled to the first conductor, and wherein the method further comprises maintaining 
location of the substantially low resistance conductor in the overburden casing with a 
centralizer support. 



3687. The method of claim 3664, further comprising electrically coupling^lead-in 
conductor to the first conductor, wherein the lead-in conductor compja^es a low 
resistance conductor configured to generate substantially no he? 



03 
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10 3688. The method of claim 366\k further compri^ing^lectrically coupling a lead-in 
conductor to th^ first conductor, wherein the4rad-in conductor comprises copper. 

3689. The mjethod of cyairi^S664fHiCtHer comprising maintaining a sufficient pressure 
between the f\rst condijtft and the j&rmation to substantially inhibit deformation of the 
15 first conduit. 



□ 
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3690. The method o&claim 3664, further comprising providing a thermally conductive 
fluid within the first conduit. 

3691 . The rafethod of claim 3664, further comprising providing a thermally conductive 
fluid within the first conduit, wherein the thermally conductive fluid comprises helium. 



25 



3692/ The method of claim 3664, further comprising inhibiting arcing between the first 
conductor and the first conduit with a fluid disposed within the first conduit. 

r3693. The method of claim 3664, further comprising removing a vapor from the 
opening using a perforated tube disposed proximate to the first conduit in the opening to 
control a pressure in the opening. 



369C m e th o d o f claim 3664, ll inher compri<>irtg fl owing a corrosion inh i biting fluid 
through a perforated tube disposed proximate to the first conduit in the opening. 
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3695. The method of claim 3664, wherein a second conductor is disp5sH^wt#uaIhe 
first conduit, wherein the second conductor is electrically coupled to the first conductor to 
form an electrical circuit. 

3696. The methoa of claim 3664, wherein a second conductor is disposed within th^/ 
first conduit, wherein the l^pcond conductor is electrically coupled to the first ccjfrffuctor 
with a connector. 



3697. The frethod of claim £664>A^herein a^geetfnd conductors disposed within a 
second concfuit and a third conductor is disposed within^fhird conduit, wherein the 

t uit and the third conduit are disposed ip^aifferent openings of the formation, 
electrically coupled to the second conductor and the third 
conductor, an&wherein the $rst, second 5y 3ml third conductors are configured to operate 
in a 3 -phase Y configuration. 



second con 
wherein the first conductor is 



3698. The method of clainy3664, wherein a second conductor is disposed within the 
first conduit, wherein ati€ast one sliding electrical connector is coupled to the first 
conductor and the serand conductor, and wherein heat generated by at least the one 
sliding electrical^onnector is less than heat generated by the first conductor or the second 
conductor. 

3699. The method of claim 3664, wherein the first conduit comprises a first section and 
a second section, wherein a thickness of the first section is greater than a thickness of the 
secoTid section such that heat radiated from the first conductor to the section along the 
fir/t section of the conduit is less than heat radiated from the first conductor to the section 
along the second section of the conduit. 



3\00. The method of claim 3664, further comprising flowing an oxidizing fluid through 
an onTr6eon the first conduit. 
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3701. The method of claim 3664, further comprising disposirrs^^etforated tube 
proximate to the first conduit and flowing an oxidizing fluid through the perforated tube. 



3702. The method of claim 3664, further comprising heating at least the 
formation to substantially pyrolyze at least some of the carbon within the 



porti 



of the 
ation. 
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3703. A system configui^d to heat a hydrocarbon containing J#fmation ? comprising: 

a Fir4\ conductor di&osed in a first conduit^herekf the first conduit is disposed 
within a first opening in the ^qnation; 
10 a second conductor di^ose31ir^second^onduit 5 wherein the second conduit is 

disposed witftyi a second opening in the formation; 

sed in a/mird conduit, wherein the third conduit is disposed 
within a third openhigin th^orm^fion, wherein the first, second, and third conductors 
are electrically coupled in a 3^5nase Y configuration, and wherein the first, second, and 
15 third conductors are configured to provide heat to at least a portion of the formation 
during use; and 

wherein the/system is configured to allow heat to transfer from the first, second, 
and third condujzfors to a selected section of the formation during use. 

20 3704. The system of claim 3703, wherein the first second, and third conductors are 

furthepxonfigured to generate heat during application of an electrical current to the first 
luctor. 



3705. The system of claim 3703. wherein the first, second, and third conductors 
comprise a pipe. 

3706. The system of claim 3703, wherein the first, second, and third conductors 
comprise stainless steel. 

30 3707. The system of claim 3703, wherein the first, second, and third openings comprise 
a diameter of at least approximately 5 cm. 
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j f\j5~r i ne system of claim 3703, further comprising a first sliding electncSheoiiiiector 
coupled to the first conductor and a second sliding electrical connector coupled to the 
second conductor and a third sliding electrical connector coupled to the third conductop 

3709. The system of claim 3703, further comprising a first sliding electric^Tconnector 
coupled to the first conductor, wherein the first sliding electrical connector is further 
coupled to the first cohduit. 
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10 3710. The system of Wain^3703, further comprising a^econd sliding electrical 
connector co apled to tne\econd conductor; wherem the second sliding .electrical 
connector is Further coupled ^b4h£Lse<Jand corKiuit. 

371 1. The system of claim 3703, further comprising a third sliding electrical connector 
15 coupled to the thirXxonductor, wher^m the third sliding electrical connector is further 

coupled to the third conduit. 

3712. The system of claim 3/03, wherein each of the first, second, and third conduits 
comprises a first section ana a second section, wherein a thickness of the first section is 

20 greater than a thickness on the second section such that heat radiated from each of the 
first, second, and thirdxonductors to the section along the first section of each of the 
conduits is less thar/heat radiated from the first, second, and third conductors to the 
section along the/second section of each of the conduits. 



25 3713. The/ystem of claim 3703, further comprising a fluid disposed within the first, 
second, arid third conduits, wherein the fluid is configured to maintain a pressure within 
the first/conduit to substantially inhibit deformation of the first, second, and third 
conduits during use. 



3714. The system of claim 3703, further comprising a thermally conductive fluid 
disposbd^within the first, cprnnH thirfl r nndnits 
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compn: 

disposed within the first, second, and third conduits, wherein the thermrffiy conductive 
fluid comprises helium. X 



3716. The system of claim 3703, further comprising a fkrid disposed within the first, 
second, and third^erfncttiite, wherein the fluid is configured to substantially inhibit arcing 
between the first, second, and third conductors and/me first, second, and third conduits 
during use J 

3717. The system Af claim 3703, furthep^bmprising at least one tube disposed within 
the first, second, and mini openings^xternal to the first, second, and third conduits, 
wherein aileast the/ one tube is configured to remove vapor produced from at least the 
heated portion of the formation sj<tch that a pressure balance is maintained between the 
first, second, ana third conduits and the first, second, and third openings to substantially 
inhibit deformation of the first, second, and third conduits during use. 



3718. The system o^claim 3703, wherein the first, second, and third conductors are 
further configured/to generate radiant heat of approximately 650 W/m to approximately 
1650 W/m during use. 

3719. Xne system of claim 3703, further comprising at least one overburden casing 
coupled to the first, second, and third openings, wherein at least the one overburden 
casing is disposed in an overburden of the formation. 



3720. The system of claim 3703. further comprising at least one overburden casing 
coupled to the first, second, and third openings, wherein at least the one overburden 
casing is disposed in an overburden of the formation, and wherein at least the one 
overburden casing comprises steel. 
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3 721. The syst em^ofclai^ fi irth^r ™m prising grJ^Tj^ overburden casing 
coupled to the first, second, and third openings, wherein at leasttK&^e overburden 
casing is disposed in an overburden of the formation, and wherein at leasifche one 
overburden casing is further disposed in cement. ] 

3722. The system of claim 3703. further comprising at least one overburaen casing 
coupledy^tTthelftsL second, and third openings, wherein at least the one overburden 
casing/is disposed in an overburden ofthe formation, and wherejtfa packing material is 
disposed at adjunction of at least the one overburden casing arm the first, second, and third 
openings. X 

3723. The systemW claim 3703, further comarising at least one overburden casing 
coupled to\he first, second, and third openings, wherein at least the one overburden 
casing is dispoSedii* an overburden of tfre formation, wherein a packing material is 
disposed at a junction of at least throne overburden casing and the first, second, and third 
openings, and wherein the packjjfg material is further configured to substantially inhibit a 
flow of fluid between the tW, second, and third opening and at least the one overburden 
casing during use. / 

3724. The systen/of claim 3703, wherein the heated section ofthe formation is 
substantially pyrolyzed. 

3725. A/system configurable to heat a hydrocarbon containing formation, comprising: 
/a first conductor configurable to be disposed in a first conduit, wherein the first 

conduit is configurable to be disposed within a first opening in the formation; 

/ a second conductor configurable to be disposed in a second conduit, wherein the 
/second conduit is configurable to be disposed within a second opening in the formation; 

a third conductor configurable to be disposed in a third conduit, wherein the third 
conduit is configurable to be disposed within a thirdopenin^^ wherein 
stfie first, second, and thirdj^HidttetorT^ configurable to be electrically coupled 
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in a Vp hase Y configuration, and wherein the fi rst, second, and third conductors are 
further configurable to provide heat to at least a portionofTKS^bHftaUon during use; and 
wherein the system is configurable to allow heat to transfer from thefifs^^econd, 
and third conductors to a selected section of the formation during use. 



3726. The system of claim 372>^wh^rein the first, second, and third conductors are 
further configurable to generate heat during application of an electrical current to the first 
conductor. 



3727. The system of clkim 
comprise a pipe. 

3728. The system of clai 
comprise stainless steel. 




in the first, second, and third conducted 



wherein the first, second, aria third conductors 



3729. The system of claim 3725, wherein^he first, second, and third opening comprise a 
diameter of at least approximately 5 cj 

3730. The system of clairn / 3725, further comprising a first sliding electrical connector 
coupled to the first con^ctor and a second sliding electrical connector coupled to the 
second conductor pad a third sliding electrical connector coupled to the third conductor. 

373 1 . The system of claim 3725, further comprising a first sliding electrical connector 
couplejeT to the first conductor, wherein the first sliding electrical connector is further 
coupled to the first conduit. 



5732. The system of claim 3725, further comprising a second sliding electrical 
connector coupled to the second conductor, wherein the second sliding electrical 
ronnerto rls l i n l l i rr nrmplfd to the secon d rondnit 
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3733. The systenfofclaim 3725. further comprising a third sliding electrical connector 

led to the third conductor, wherein the third sliding electrical corrector is further 
coupled to the third conduit. 
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3734. The system of claim 3725, wherein each of the first, second, and third conduits 
comprises a fifsfXction and a second section, wherein a tjafickness of the first section is 
greater than a thickness of the second section such that/fieat radiated from each of the 
first, second, and third Vonductors to Ae^ection alorfg the first section of each of the 
conduits/ is less than heat radiated from the first^econd, and third conductors to the 

10 section along the seconc section of each of the conduits. 

3735. The system of clfaim 3725, further comprising a fluid disposed within the first, 
second, anal third conduits, wherein me fluid is configurable to maintain a pressure within 
the first condmWo^riDstantially ipnibit deformation of the first, second, and third 

15 conduits during use. 

3736. The system of claiA 3725, further comprising a thermally conductive fluid 
disposed within the first; second, and third conduits. 



20 3737. The system^of claim 3725, further comprising a thermally conductive fluid 

disposed within first, second, and third conduits, wherein the thermally conductive 
fluid comprises helium. 



3738. Ihf system of claim 3725, further comprising a fluid disposed within the first, 
25 second, arid third conduits, wherein the fluid is configurable to substantially inhibit arcing^ 
between the first, second, and third conductors and the first, second, and third^gpttcfljits 
during/use. 



3739f. The system of claim 3725, further cojjipllsing at least one tube disposed within 
the ifirst, second, and third opening£*etf?ernal to the first, second, and third conduits, 
wherein at least the oneiube"is configurable to remove vapor produced from at least the 
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heated portion of the formation such that a pressure balance is maintained between the 
first, second, and third conduitsjiKUhe-tirst, second, and tmrcT&peftuigs to substantially 
iftfcibiLdelkfftta^ first, second, and third conduits during use. 

3740. The system of claim 3725, wherein the first, second, and third conductors We 
further configurable to generate radiant heat of approximately 650 W/m to approximately 
1650 W/m during us 



3741 . The system of claim 3k725\ further composing at least one overburden casing 
coupled to the first, second, arid^hird^op^ifigs, wherein at least the one overburden 



casing is dispos 



ed in an overbi 



den of the formation. 



3742. The system of claim 3725, further comprising at least ov(t overburden casing 
coupled to the first, second, ana third openings, wherein at l^ast the one overburden 
casing is disposed iWn overburden of the formation, andwherein at least the one 
overburden casing comprises steel. 



3743. The system of claim 3725, further corriprising at least one overburden casing 
coupled to the first, second, and third openings, wherein at least the one overburden 
casing is disposed in an overburden o£/me formation, and wherein at least the one 
overburden casing is further disposed in cement. 

3744. The system of claim/725, further comprising at least one overburden casing 
coupled to the first, secona, and third openings, wherein at least the one overburden 
casing is disposed in aii overburden of the formation, and wherein a packing material is 
disposed at a junction of at least the one overburden casing and the first, seconded third 
openings. 



3745. The system of claim 3725, further comprismg^Tleast one overburden casing 
coupled to the first, second, and third openjpgsTwherein at least the one overburden 
casing is disposed in an overburd^6r the formation, wherein a packing material is 
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disposed at a jimction^ita^ one overburden casing and the fibl, second, and third 
_op£rungsrana wherein the packing material is further configurable to substantially inhibit 
a flow of fluid between the first, second, and third opening and at least tl/e one 
overburden casing during use. 
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3746. Thes^stem of claim 3725, wherein the heated section of the formation is 
substantially pyrolyied. 



3747. 

ap 

portion of 
wherein the 

applyin; 



lying 
e for 
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in sifcihflethod for beating a hydrocarbon containing formation, comprising: 
1 current to a first condjkfctor to provide heat to at least a 
tion, wherein the- first concktctor is disposed in a first conduit, and 
cohduit is disposed within afiirst opening in the formation; 

electrical current to a^econd conductor to provide heat to at least a 
portion of the formation, wherein the/second conductor is disposed in a second conduit, 
and wherein the second conduit indisposed within a second opening in the formation; 

applying an electrical current to a third conductor to provide heat to at least a 
portion of the formation, wherein the third conductor is disposed in a third conduit, and 
wherein the third conduct is disposed within a third opening in the formation; and 

allowing the heat to transfer from the first, second, and third conductors to a 
selected section of/the formation. 



3748. The raEethod of claim 3747, wherein the first, second, and third conductors 
comprise a/pipe. 



25 3749. the method of claim 3747, wherein the first, second, and thirdj^eti^uctors 
comprise stainless steel. 



3750. 



The method of claim 3747, wherejjHlie first, second, and third conduits comprise 



stainless steel. 
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provided heat comprisesapp^ximately 
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375 1 . The method of claim 3747^ 
650 W/m to appioxknSfely 1650 W/m. 



3752. The method of claim 3747, further comprising determining a temperatuc 
distribution in the first, second, and third conduits using an electromagnetic signal 
provided to the first, second, and third conduits. 



3753. The me, 
current. 



3754. The 
first, second. 




further comprising monitoring the/applied electrical 



rrfethod of claim \>\47, further comprising mopitoring a voltage applied to the 
d third conductor 



3755. The method of claim 3~47, further comprising monitoring a temperature in the 
first, second, and imrd conduits with at least/one thermocouple. 

3756. The method of claim 3747, litnher comprising maintaining a sufficient pressure 
between the first, second, and thipa conduits and the first, second, and third openings to 
substantially inhibit deformatLmi of the first, second, and third conduits. 



3757. The method of claim 3747. further comprising providing a thermally conductive 
fluid within the first/second, and third conduits. 

3758. The method of claim 3747, further comprising providing a thermally conductive 
25 fluid within me first, second, and third conduits, wherein the thermally conductive fluid 

comprises/helium. 



30 



3759. /The method of claim 3747, further comprisingjphi^^ between the first, 

second, and third conductors and the fii^secSnd. and third conduits with a fluid 
disposed within the first, secopdrtind third conduits. 
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The method of claim 3747. further comprising removing a vaoor from the first, 
econd, and third openings using at least one perforated tube disposed proximate to the 
first, second, and third conduits in the first, second, and third opening^ to control a 
pressure in the firsL^ecQnd, and third openings. 



3761. The method of claim §747, wherein the first, second, ana third conduits comprise 
a first section/ and a second seation, wherein a thickness of Uze first section is greater than 
a thickness of the secorfti section such that heat radiated irom the first, second, and third 
conductors t^ the sectio^i al^netixe^nrst section of the first, second, and third conduits is 
less than heat\ radiated fit>m the first, second, andahird conductors to the section along the 
second sectior\of the firslt. second, and thinLdonduits. 

3762. The method of c/aim 3747, fi^ther comprising flowing an oxidizing fluid through 
an orifice in the firsCsecond. and' third conduits. 



3763. The method of cbfim 3747, further comprising heating at least the portion of the 
formation to substantially pyrolyze at least some of the carbon within the formation. 

3764. A system configured to heat a hydrocarbon containing formation, comprising: 

a firsr conductor disposed in a conduit, wherein the conduit is disposed within an 
opening Ln the formation; and 

/a second conductor disposed in the conduit, wherein the second conductor is 
electrically coupled to the first conductor with a connector, and wherein the first and 
se/ond conductors are configured to provide heat to at least a portion of the formation 
iring use; and 

wherein the system is configured to allow heat to transfer from the first and 
second conductors to a selected section of the formation during use. 



,3765. The system of claim 3264 T ^rfierein the first conductor is further configured to 
generat e nea t cmfTngapplication of an electrical current to the first conductor. 
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3766 
pipe. 



The system of claim 3764, wherein the first and second con3u< 



;omprise a 



3767. The system of claim 3764, wherein the first and second conductors comprise 
stainless steel. / 

3768. The system of claim/j764, wherein the conduit corcfprises stainless steel. / 

3769. The system of claim 3764l\further comprising a centralizer configured to maintain 
a location of the first and second /cond^ctorsj^ the conduit, 

3770. The system of (jlaim 3764, further comprising a^ntralizer configured to maintain 
a location of the first ai\d second conductors withptfuie conduit, wherein the centralizer 
comprises ceramic material. / 

3771. The system of claim 3764 Jtfrther comprising a centralizer configured to maintain 
a location of the first and secofla conductors within the conduit, wherein the centralizer 
comprises ceramic material and stainless steel. 

3772. The systern of claim 3764, wherein the opening comprises a diameter of at least 
approximately^ cm. 

3773. /The system of claim 3764, further comprising a lead-in conductor coupled to the 
first ^nd second conductors, wherein the lead-in conductor comprises a low resistance 
conductor configured to generate substantially no heat. 

3774. The system of claim 3764, further comprising a lead-in conductor coupled to the 
first and second conductors, wherein the lead-in conductor comprisgs-eeppen 

37T5>^The system of clahnjl^^fior^ the conduit comprises a first section and a 
second section, wherein a thickness of the first section is greater than a thickness of the 
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seconcTsection such that heat radiated from the first conductor to the section along the 
first section of the conduit is less than heat radiated from the first conductor to the sectior 
along the second section of the conduit. 

3776. The system of claipi-3^764, further comprising a fluid disposed within the cjafnduit, 
wherein the fluid is copmgured to maintain a pressure within the conduit to substantially 
inhibit deformation df the conduit during use. 
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3777. Thesystei 
disposed within 



of claim 3/76X. further cojtfprising a thermall\^bnductive fluid 
: conduit. 



3778. The systemW claim 3764, further comprising a thermally conductive fluid 
disposed within the concfuit, wherein the thepmally conductive fluid comprises helium. 

3779. The system of claim 3764, filrther comprising a fluid disposed within the conduit, 
wherein the fluid is configured/to substantially inhibit arcing between the first and second 
conductors and the condu^during use. 

3780. The systemfof claim 3764, further comprising a tube disposed within the opening 
external to the/conduit, wherein the tube is configured to remove vapor produced from at 
least the hemed portion of the formation such that a pressure balance is maintained 
between/the conduit and the opening to substantially inhibit deformation of the conduit 
during Aise. 

3781. \The system of claim 3764, wherein the first and second conductors are further 
configured to generate radiant heat of approximately 650 W/m to approximately 1650 
W/m during use. 



3782. The system of claim T7637TurthCT-eempm overburden casing cjourrted to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 
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3783. The system^eteim 3764, further comprising an overburden casing coupled to 
the opejoimrT^^erein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steely 



3784. The system of claim 3764 ? further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed iiyan overburden of the 
formation, and wherein th^verburden casing is further/disposed in cement. 

3785. The system of claim 376*k further comprising an overburden casing coupled to 
the opening, wherein the overburaei\^sing^s disposed in an overburden of the 
formation, and wherein \ packing \naterial i^/aisposed at a junction of the overburden 
casing and the opening. 

3786. The system of claim ^764, ftfrther comprising an overburden casing coupled to 
the opening, wherein the overburaen casing is disposed in an overburden of the 
formation, wherein a packing ynaterial is disposed at a junction of the overburden casing 
and the opening, and wherdri the packing material is further configured to substantially 
inhibit a flow of fluid between the opening and the overburden casing during use. 

3787. The system /f claim 3764, wherein the heated section of the formation is 
substantially pyrcflyzed. 



3788. A system configurable to heat a hydrocarbon containing fonnatioij,^niprrsing: 
a fifst conductor configurable to be disposed in a conduTfTwherein the conduit is 
configurable to be disposed within an opening in-the formation; and 

'a. second conductor configurable^fo^be^isposed in the conduit, wherein the second 
conductor is configurablejp-b^e^ectrically coupled to the first conductor with a 
coiutector, ancLwhtfrein the first and second conductors are further configurable to 
provide heat to at least a portion of the formation during use; and 
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wherein the system is configurable to allow heat to transfer from the first and 
second conductors to a selectsd-sesfcornjffHF^ during use. 



3789. The system of claim 3788, wherein the first conductor is further configurable to 



tcation of an electrical current to the first conductor. 



generate heat during app 



3790. The system^fcl^m 3788, wherein the first and second conductors comprise a 
pipe. / 




3791 . The systejm of clajim 3788/wherein the first and second conductor^omprise 
stainless steel. 




3792. The system\pf claim 3788 ? wherein the conduit comprises stainless steel. 

3793. The system of claim 3788, further cojflprising a centralizer configurable to 
maintain a location of the first and secona conductors within the conduit. 



3794. The system of claim 3288, further comprising a centralizer configurable to 
maintain a location of the ifrst and second conductors within the conduit, wherein the 
centralizer comprises ceramic material. 

3795. The sysjtem of claim 3788, further comprising a centralizer configurable to 
maintain a location of the first and second conductors within the conduit, wherein the 
centralizer comprises ceramic material and stainless steel. 

3796. /The system of claim 3788, wherein the opening comprises a diameter of at least 
approximately 5 cm. 



3797.V The system of claim 37£&rfeffiercomprising a lead-in conductor coupled to the 
first and^eeoftd^fTductoTs, wherein the lead-in conductor comprises a low resistance 
conductor configurable to generate substantially no heat. 
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3798. The system of claim 3788, further comprising a lead-in conductor coupled to the 
first and second conductors, wherein the lead-in conductor comprises copper. 



3799. r -fhe*system of claim 3788, wherein the conduit comprises a first section ana a 
second section, wherein a thickness of the first section is greater than a thickness of the 
second section such that heat radiated from the first conductor to the section along the 
first section of the conduit is l^ftharTh^at radiated from the first conductor Xjs the section 
along the second section ofrthe conduit. 

3800. The system of claim 3788, further apprising a fluid di^osed within the conduit, 
wherein the fluid is conffigurable to maintain a pressure wijfrin the conduit to substantially 
inhibit deformation of nhe conduit during use. 



3801 . The system of clan- 
disposed within the conduit. 



{f further comprising a thermally conductive fluid 



3802. The system of claim 37^8, further comprising a thermally conductive fluid 
disposed within the conduU^wherein the thermally conductive fluid comprises helium. 

3803. The system/n claim 3788, further comprising a fluid disposed within the conduit, 
wherein the Aula is configurable to substantially inhibit arcing between the first and 
second condwrtors and the conduit during use. 



3804. /The system of claim 3788, further comprising a tube disposed within the opening 
external to the conduit, wherein the tube is configurable to remove vapor produced from 
at least the heated portion of the formation such that a pressure balance is maintained 
betweerKlie conduit and the opening to substemtiall^^ conduit 
during use. 
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3805. The system of c laim 3788, wherein the first and second conductors are further 

configurable-t^generate radiant heat of approximately 650 W/nTtolipprox^ 

W/m during use. ^ 



3806. The system of claim 37&C further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

3807. The system of claim 3788, farther comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an ovpburden of the 
formation, and wherein^ the ove^kmrden casing comprises sje€l. 

3808. The system of claim 3788, further conipfising an overburden casing coupled to 
the opening, wherein the overburden casktg is disposed in an overburden of the 
formation, and wherein the overbupden casing is further disposed in cement. 



3809. The system of cl^ifh 3788, further comprising an overburden casing coupled to 
the opening, whereitfthe overburden casing is disposed in an overburden of the 
formation, and/4ierein a packing material is disposed at a junction of the overburden 
casing and^me opening. 



38 \JS. The system of claim 3788, further comprising an overburden casing coupled to 

opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is further configurable^cfsubstantially 
inhibit a flow of fluid between the opening and the overburden casktg during use. 



3811. The system of claim 3788, wher 
sub^antiall\rpyrolyzedT 



leated section of the formation is 



3812. An in situ method for heating a hydrocarbon containing formation, comprising: 
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applying an electrical^etrtfent to at least two conductors to provide heat to at least 
a portion of the J^Htf^uon, wherein at least the two conductors are disposed wimin a 
condui^^lierein the conduit is disposed within an opening in the formation, and wherein 
least the two conductors are"ete£trically coupled with a connector; and 

allowing heat t6 transfer from at least the two conductors to a selected/section of 
the formation. 

3813. The method of claim 3812. wherein atskast the two^part^ctopcomprise a pipe 



3814. Themetho 
steel. 




, Avherein at least the two conductors comprise stainless 



20 



3815. The method of claim 3812, wherein the conduit comprises stainless steel. 



3816. The method of claim 3812, further comprising maintaining a location of at least 
the two conductors in the conduitAvith a centralizer. 

3817. The method of claim 3812, further comprising maintaining a location of at least 
the two conductors iryme conduit with a centralizer, wherein the centralizer comprises 
ceramic material. 



25 



3818. TlWmethod of claim 3812, further comprising maintaining a location of at least 
the two/onductors in the conduit with a centralizer, wherein the centralizer comprises 
cerarmc material and stainless steel. 

'3819. The method of claim 3812, wherein the provided heat comprises agpjweitfiately 
650 W/m to approximately 1650 W/m. 



30 



3820. The method of claim SjU^r^urther comprising determining a temperature 
distribution in th^j^enduit using an electromagnetic signal provided to the conduit. 
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3822. The method of claim 3812, further comprising monitoring a voltage applied tyat 
least the two conduc 



3823. The method of claim 3812. further comprising monitoring a temperature in the 



conduit with 



t least one thermocouple 




3824. The method of claim 3812, further comprising cptfpling an overburden casing to 



the opening, 
formation. 



therein the overburden. casing is disposed in an overburden of the 



3825. The method of claim 3812. fujther comprising coupling an overburden casing to 
the opening, wherein the overbuix^n casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



3826. The method ofclaim 3812, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and^wherein the overburden casing is further disposed in cement. 

3827. The method of claim 3812, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
.asing and the opening. 



3828. The method of claim 3812, further comprisiftg^oupling an overburden casing to 
the opening, wherein the overburderjj&astng is disposed in an overburden of the 
formation, and whereinjjaelnethod further comprises inhibiting a flow of fluid between 
the openijjg.and*1fie overburden casing with a packing material. 
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3829. The method of claim 3812, further comprisingjnai fltaining a -sufficient pressure 
between the conduit and the foijnatk^rfo^bstantially inhibit deformation\f the conduit. 




3830. The method of claim 3812 ; further comprising providing a thermally/conductive 
fluid within the conduit. 

383 1 . The method of claitrfj^jY, further comprising providing a thermally conductive 
fluid within the coriduit, whereifri the thermallygonductive fluid c0mprises helium. 



3832. The 
the two conduct 



method of claim 3812 ? further comprising inhabiting arcing between at least 
>rs and the conduit with a fluid disposed within the conduit. 



3833. The methoa s trmaim 3812, further coplprising removing a vapor from the 
opening using a perforated tube disposed/ffroximate to the conduit in the opening to 
control a pressure in the opening. 

3834. The method of claim^H, further comprising flowing a corrosion inhibiting fluid 
through a perforated tube^aisposed proximate to the conduit in the opening. 

3835. The methpQ of claim 3812, wherein the conduit comprises a first section and a 
second section; wherein a thickness of the first section is greater than a thickness of the 
second season such that heat radiated from the first conductor to the section along the 
first section of the conduit is less than heat radiated from the first conductor to the section 
alone/he second section of the conduit. 



38 
an 



6. The method of claim 3812. further comprising^ 
orifice in the conduit. 



tgan oxidizing fluid through 



3837. x ^heLmethed^Tclaim 3812, further comprising disposing a perforated tube 
proximate to the conduit and flowing an oxidizing fluid through the perforated tube. 
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3838. - The meth£u i4MytSTm~T8r> further comprisingheattTTg-atie^ast the portion of the 
formation to substantially pyrolyze at least some of the carbon within mWbrmation. 
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3839. A system configured to heat a hydrocarbon containing formation, comprising: 

at least one conductor disposed in a conduit, wherein the conduit indisposed 
within an opening in^theLformation, and wherein at least the one condupfor is configured 
to provide heat tp^at least a first portion of the formation during usp{ 

at least y6ne sliding connector, wherein at least the one^fiding connector is 
coupled to at feast the one conductor, wherein at least the^ne sliding connector is 
configured to provide heat during use/and wherein Ijeat provided by at least the one 
sliding conne:tor is suftstantially less^than the hedt provided by at least the one conductor 



during use; and 

wherein, the systfem ? 
conductor to a se< 



ffigurecKo allow heat to transfer from at least the one 



20 



f the formation during use. 



3840. The system of claimX839, wherein at least the one conductor is further 
configured to generate fyefat during application of an electrical current to at least the one 
conductor. 

3841. The system of claim 3839, wherein at least the one conductor comprises a pipe. 



3842. Jne system of claim 3839, wherein at least the one conductor comprises stainless 
steel./ 



25 



S843. The system of claim 3839, wherein the conduit comprises stainl£sS*steel. 



3844. The system of claim 3839, further co 
a location of at least the one conductor within the conduit 



ing a centralizer configured to maintain 
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3845. ^fTie system of claim 3839, further comprising a centralizer configured to maintain 
a location of at least the one conductor \yithin the conduit, wherein the centralizer 
comprises ceramic material. 

3846. The system of claim 3839, further comprising a centralizer configured to maintain 
a location of at least the one conductor within the conduit, wherein the centralizer 
comprises ceramic material and stainless steel. 
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3847. The system of claim 3p9, w/ierein the opening comprises a diameter of at least 
ap^rbsqmately 5 cm. 

38W8. Tn^ystem of cWim 3839,/further comprising a lead-in conductor coupled to at 
least the oneVohdupttfr, wherein me lead-in conductor comprises a low resistance 
conductor configured to generate substantially no heat. 



3849. Th^svsiem of claim 3839, further comprising a lead-in conductor coupled to at 
least the one conductor, wherein the lead-in conductor comprises copper. 



jH 3850. The system of claim 3839, wherein the conduit comprises a first section and a 

20 second section, wherein 4 thickness of the first section is greater than a thickness of the 
second section such thatAieat radiated from the first conductor to the section along the 
first section of the conduit is less than heat radiated from the first conductor to the section 
along the second section of the conduit. 



25 385 1 . The system oi 

wherein the fluid is cbn; 
inhibit deformation c 



claim 3839, further comprising a fluid disposed witj^in the conduit, 
figured to maintain a pressure within the conjknt to substantially 
the conduit during use. 



3852. The system onclaim 3839, further comprising^ thermally conductive fluid 
disposed within the conduit. 
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3855r^TResystem of claim 3839, further comprising a thermally conductive fluid 
disposed within the conduit, wherein the thermally conductive fluid comprises heliur 



3854. The system of claim 3839, further comprising a fluid disposed within the conduit, 
wherein the fluid is configured to substantially inhibit arcing between at least t}*e one 
conductor and the cojmuit durW use. 

V * , 

3855. The systern of claim 3839\ further comprising a orbe disposed within the opening 
external to the cohduit, wherein tlievtube is configurea to remoye vapor produced from at 
least the heated portion of the foimatK>q^such^^ pressing balance is maintained 
between the conduit and the ope/iing to substantially ^irfnibit deformation of the conduit 
during use. 
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3856. The system of claim 3839, wherein at least the one conductor is further 
configured to generate radiant heat (^^approximately 650 W/m to approximately 1650 
W/m during use. 

3857. The system of clajm 3839, further comprising an overburden casing coupled to 
the opening, wherein )Ke overburden casing is disposed in an overburden of the 
formation. 



25 



3858. The system of claim 3839, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

38/9. The system of claim 3839, further comprising an overburden ca^iag^oupled to 
le opening, wherein the overburden casing is disposed in^<r^erburden of the 
f formation, and wherein the overburden casing i^idftner disposed in cement. 



30 3860. The system of clanju3^j9, further comprising an overburden casing coupled to 
flie opening, wh£j^iffthe overburden casing is disposed in an overburden of the 
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casing and the opening. 

\ 

3861 . The system of claim 3839, further comprising an overburden casing coupled tb v 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casirfg 
and the opening, and wherein the packing material is further configured to substantially 
inhibit a flow of fluid between the opening afnd the overburden casing during use. 



3862. The system 
the opening and a 
casing, wherein tW: 
least the one condui 



of claim 3839, further comprising an overburden casipg coupled to 
substantially low resistance conductor disposed wkmn the overburden 
rtially Lew resistance conductor is electncally coupled to at 



3863. The system of claim 3839, further comprising^ overburden casing coupled to 
the opening and a substantially low resistance comiuctor disposed within the overburden 
casing, wherein the substantially low resistance conductor is electrically coupled to at 
least the one conductor, and wherein th^^ubstantially low resistance conductor comprises 
carbon steel. 

3864. The system of claim 3£39, further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing and a centralizei/configured to support the substantially low resistance conductor 
within the overburden casing. 

3865. The system of claim 3839, wherein the heated section of the formation is" 
substantially nyrolyzed. 



3866. A system configurable to heat a hydroc^i&tfncontaining formation, comprising: 

at Ieast\*ne conductor configyrabteto be disposed in a conduit, wherein the 
conduit is configurab~l^o~bVdisposed within an opening in the formation, and wherein at 
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least the one conducjoHfnirther configurable to provide heat to at least a first portion of 
the formatierfmaring use; 

at least one sliding connector, wherein at least the one sliding connector is 
configurable to be coupled to at least the one conductor, wherein at least the one sliding 
connector is further configurable to provide heat during use, and wherein heat provided 
by at least the one sliding connector is substantially less than the heat provide^* by at least 
the one conductor during use; and 

wherein the svs 
conductor to a section of the fon^tion during i/se. 



im is configurable to allow heat to transfer fronyat least the one 



3867. The system of claim 3866, wherein/t least the one coiKiuctor is further 



configurabl 
conductor. 



to generate 



eat during appHcation of an electrical current to at least the one 



3868. The system of clai m 3866. wherein at l£ast the one conductor comprises a pipe. 



3869. The systerti-etefaim 3866, wherein at least the one conductor comprises stainless 
steel. 



20 3870. The system of claim 3866, wherein the conduit comprises stainless steel. 



3871 . The system of claim 3866. further comprising a centralizer configurable to 
maintain a location of at least the one conductor within the conduit. 

3872. The system of claim 3866, further comprising a centralizer configurable to 
maintain a location of at least the one conductor within the conduit, wherein the 
central izer/comprises ceramic material. 



3873. The system of claim 3866, further comprising a centralizgp<tfnfigurable to 
30 maintain a location of at least the one conductor witliift^fTeconduit, wherein the 
centralizer comprises^cef amic m atertai~5n9~stainless steel. 
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The system of claim 3866 ; wherein the opening comprises a diameter of^U^ast 
approximately 5 cm. 

3875. The system of claim 3866, further comprising a lead-in conductor coupled ty/at 
least the one conductor, wherein the lead-in conductor comprises a low resistant 
conductor configurable to generate substantially no heat. 



10 



3876. The/system of claim 3866, further comprising^ lead-in coiukfctor coupled. to at 
least the one conductor, wherein the lead-in condj^tctor comprises copper. 
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3877. The Wstem of claim 3S667^h^feTn the conduh/omprises a first section and a 
second sectioV wherein a thicliness of the first sectfon is greater than a thickness of the 
second section s^ch that heat radiated from theairst conductor to the section along the 
first section of the ^sinduit is Iqss than heat/radiated from the first conductor to the section 
along the second section of the conduit 
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3878. The system of claim 3866, further comprising a fluid disposed within the conduit, 
wherein the fluid is configurable to maintain a pressure within the conduit to substantially 
inhibit deformation of th^conduit during use. 



3879. The systenyof claim 3866, further comprising a thermally conductive fluid 
disposed withirythe conduit. 

25 3880. The^system of claim 3866, further comprising a thermally conductive fluid 

disposed/within the conduit, wherein the thermally conductive fluid comprises helium. 



30 



388 U The system of claim 3866, further comprising a fluid disg^ed^Tthin the conduit, 
wherein the fluid is configurable to substantiallyjrihibiir , 3rcing between at least the one 
conductor and the conduit during 
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3882. The syst£irrt)f claim 3866, further comprising sKtube disposed within the opening 
externaHo the conduit, wherein the tube is configurable to remove vapor produced from 
at least the heated portion of the formation such that a pressure balance is maintained 
between the conduit and the opening to substantially inhi^ 
during use. 



it deformation of the conduit 
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3883. The system/^fclaim 3866, wherein at least the one conductor is further 
configurable to generate radiant heaykf approximately 650 W/m to approximately 1650 
W/m during use. 



3884. The sv stem o\fc 



the opening, v 
formation. 




>866, further/omprising an overburden casing coupled to 



the overburden casing is disposed in an overburden of the 



3885. The system of claim 1866. further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and whereinyrfie overburden casing comprises steel. 

3886. The systen/ of claim 3866, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, am wherein the overburden casing is further disposed in cement. 



25 



3887. T?he system of claim 3866, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
forn>ation, and wherein a packing material is disposed at a junction of the overtjufcren 
casing and the opening. 



3888. The system of claim 3866, further comppsiffg an overburden casing coupled to 
the opening, wherein the overburdenc^srtfg is disposed in an overburden of the 
fofcqiation, wherein a pacjoftginaterial is disposed at a junction of the overburden casing 



830 



Conley. Rose & Tayon. P.C. 



and the openii}g r and'"wKerein the packing material is further configurable tmsubstantially 
ffSrT a flow of fluid between the opening and the overburden casing during use. 

3889. The system of claim 3866, further comprising an overburden/easing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing, whereiifthe^tibstantially low resistance conductor i^electrically coupled to at 
least the one conductor. 



n 



ru 



S890. the system oYclaim 3866, furth^compri^ing an overburden casing coupled to 
10 the opening and a substantially lqjv^fesistanc^conductor disposed within the overburden 
casing, wherein the substantially low resistance conductor is electrically coupled to at 
least the We conductoj*, and wherein tjaf8 substantially low resistance conductor comprises 
carbon ste^ 

15 3891 . The system of claim 3^66, further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing and a centralize/ configurable to support the substantially low resistance conductor 
within the overburden casing. 



20 3892. The sWem of claim 3866, wherein the heated section of the formation is 
substantially pyrolyzed. 



3893. fin in situ method for heating a hydrocarbon containing formation, comprising: 
applying an electrical current to at least one conductor and at least one sliding 
25 corfnector to provide heat to at least a portion of the formation, wherein at least thepne 
conductor and at least the one sliding connector are disposed withiji^-eoffSuit. and 
r wherein heat provided by at least the one conductojJs-^tlHstantially greater than heat 
provided by at least the one sliding c^nftettor; and 

allowing the heap#-tfansfer from at least the one conductor and at least the one 
sliding conneetcrfto a section of the formation. 
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e method of claim 3893, wherein at least the one conductor comprise 



a pipe. 



3895. The method of claim 3893. wherein at least the one conductor comprises painless 
steel. 

3896. The method of claim 3893, wherein the conduit comprises stainles/steel. 



3897. The method of claim 3893, further comprising maintaining^ location of at least 
the one conductor^iTthe conduit with a centralizer. 

3898. The method of claiVi 3893, furthen^omprisip^ maintaining a location of at least 
the one conductor in the\onduit witlj^a centralizer, wherein the centralizer comprises 
ceramic material. 

3899. The method of cj[aim 3893, farther comprising maintaining a location of at least 
the one conductorm-the conduiFwith a centralizer, wherein the centralizer comprises 
ceramic material and stainless steel. 



3900. The method ofclaim 3893, wherein the provided heat comprises approximately 
650 W/m to approximately 1650 W/m. 

3901. The ntfethod of claim 3893, further comprising determining a temperature 
distributiori in the conduit using an electromagnetic signal provided to the conduit. 

3902. /The method of claim 3893, further comprising monitoring the applied^ek 
current. 



390B. The method of claim 3893, furtj^erComprising monitoring a voltage applied to at 
leaskthe one conductor. 
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3904. The method of claimji8£^^ monitoring a temperatur^in the 
conduit withjUeasfone thermocouple. 

3905. The method of claim 3893, further comprising coupling an overburden Rasing to 
the opening, wherein the overburden casing is disposed in an overburden of )ne 
formation. 



3906. The method/of claim 3893, further comprising coupling an^verburden casing to 
the opening, whe/ein the overburden casing is disposed in an oyerburden of the 
formation, and wherein the overburden casing comprises steel. 



3907. The 
the opening, w 
formation, and 



method of clqim 
lerein the 
wherein 



893, further comprisiiwcoupling an overburden casing to 
overoWen casing is dj^fosed in an overburden of the 
overburden easiness further disposed in cement. 



3908. The method of claim 3893, furtKer comprising coupling an overburden casing to 
the opening, whereirrtne overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



3909. The method ot claim 3893, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and^wherein the method further comprises inhibiting a flow of fluid between 
the openina^and the overburden casing with a packing material. 



3910. /The method of claim 3893, further comprising coupling an overbup^errTasing to 
the Opening, wherein a substantially low resistancecjmdtrCfor is disposed within the 
overburden casing, and wherein the substantially low resistance conductor is electrically 
)upled to at least the onep^ntTuctor. 
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3911. The methocijateteTrfl^ compnsing^Tapliiig an overburden casing to 

thFopening, wherein a substantially low resistance conductor is disposed within the 
overburden casing, wherein the substantially low resistance conductor is electrically 
coupled to at least the one conductor, and wherein the substantially low resistance 
conductor comprises carbon steel. 



3912. The methpdof claim 3893, further comprising coupling an efverburden casing to 
the opening, wherein a substantially low resistance conductor is/aisposed within the 
overburden yasing, wjier^in the substantially low resistance jronductor is electrically 
coupled to At least ttfe one\ondiietor, and wherein the method further comprises 
maintaining a location of the substantially low resisjt^nce conductor in the overburden 
casing wijth a c^tralizer support. 

3913. The method of claim 3893, fiirttfer comprising electrically coupling a lead-in 
conductor to at least the one cond^rctor, wherein the lead-in conductor comprises a low 
resistance conductor configured to generate substantially no heat. 

3914. The method acclaim 3893, further comprising electrically coupling a lead-in 
conductor to at lepst the one conductor, wherein the lead-in conductor comprises copper. 

391 5. The^nethod of claim 3893 ; further comprising maintaining a sufficient pressure 
betweei/the conduit and the formation to substantially inhibit deformation of the conduit. 



j>yl6. The method of claim 3893, further comprising providing a thermally conductive 
luid within the conduit. 



3917. The method of claim 3893, further comprising providing^hefmally conductive 
fluid within the conduit, wherein the thermaHy^^iiiiuctive fluid comprises helium. 




391 8^ The method of claim 3893, further comprising inhibiting arcing between the 
conductor and the conduit with a fluid disposed within the conduit. 
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H?. The method of claim 3893, further comprising removing a vapoFfrem the 
opening using a perforated tube disposed proximate to the conduit in the opening^ 
control a pressure in the opening. 

3920. The method of claim 3893, further comprising flowing a corrosion inhibiting fluid 
through a perfjafated^tube disposed proximate to tlie conduit in the opening. 



10 



w 

SI 



15 



3921. The 
an orifice 



method of claim 3893, further/omprising flowing an oxidizing fluid through 
the condufl 



3922. The method oflclaim 3893, further comprising disposing a perforated tube 
proximate tc\the conduit and flowing an oxidizing/fluid through the perforated tube. 

3923. The method of claim 3893, furtherxomprising heating at least the portion of the 
formation to substantially pyrolyze aHeast some of the carbon within the formation. 



m 

□ 



3924. A system configured^) heat a hydrocarbon containing formation, comprising: 
at least one elonemed member disposed within an opening in the formation, 
20 wherein at least the orfe elongated member is configured to provide heat to at least a 

portion of the formation during use; and 

wherein the system is configured to allow heat to transfer from at least the one 

elongated nfember to a section of the formation during use. 



25 3925/ The system of claim 3924, wherein at least the one elongated member comprises 
stainless steel. 



30 



1926. The system of claim 3924, wherein at least the one elongatgd4«enT5eris further 
configured to generate heat during applicadoni)£afr?Iect^ current to at least the one 
elongated member. 
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3927. The system of clain^3£24Tfiiilher comprising a support member coupled to at 
least the one ^lorrgaTed member, wherein the support member is configured to support at 
least the one elongared member. 



3928. T/he system of claim 3924, ftmher comprising a support member coupled to at 



□ 
43 
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ru 

n 



least the pne elongat 



memberywherein the support member is configured to support at 



least the one elongated mfcrTTDer, and wherein the support member comprises openings, 

3929. The syheir^of claim 3924, further comprising a support member coupled to at 
10 least the one elongated member, wherein the support inember is configured to support at 

least the one elongated member, wherein the support member comprises openings, 
wherein the openings are configured to flow a fluid along a length of at least the one 
elongated member during use, and wherein the fluid is configured to substantially inhibit 
carbon deposition on or proximate to at lpast the one elongated member during use. 

15 

3930. The system of claim 3924, ftfrther comprising a tube disposed in the opening, 
wherein the tube comprises openings, wherein the openings are configured to flow a fluid 
along a . length of at least the orfe elongated member during use, and wherein the fluid is 
configured to substantially inhibit carbon deposition on or proximate to at least the one 

20 elongated member during/use. 



25 



3931. The system of claim 3924, further comprising a centralizer coupled to at least the 
one elongated member, wherein the centralizer is configured to electrically isolate at least 
the one elongated/member. 

3932. The system of claim 3924, further comprising a centralizer coupled to at least the 
one elongatecy member and a support member coupled to at least the one elongate 
member, wherein the centralizer is configured to maintain a location of^aHeast the one 
elongated member on the support member. 
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TsTem of claim 3924, wherein theop^rm 
approximately 5 cm. 



arises a diameter of at least 



3934. The system of claim 3924, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in conductor comprise^ low 
resistance conductor configured to generate substantially no heat. 



3935. The system ofdaim 3924, further comprising a lea^n conductor coupled to at 
least the one elongated member, whereijnhe lead-in £0fiductor comprises a rubber 



insulated conduc 



or. 



V 




3936. The system of c! aiTrr3924, further comprising a lead-in conductor coupled to at 
least the one elonj^atecynember, w^rein the lead-in conductor comprises copper wire. 

3937. The system of claim/3924, further comprising a lead-in conductor coupled to at 
least the one elongated number with a cold pin transition conductor. 



3938. The systerri of claim 3924, further comprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition conductor, wherein the cold pin 
transition conductor comprises a substantially low resistance insulated conductor. 

3939. Trie system of claim 3924, wherein at least the one elongated member is arranged 
in a senes electrical configuration. 

3940. The system of claim 3924, wherein at least the one elongated member is arranged 
in alparallel electrical configuration. 



3941. \The system of claim 3924, wherein at least themie^dottgaisa^riember is 
configure&to generate radianUieaUrf-appfo^ 650 W/m to approximately 1650 
W/m during use. 
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3942. The systpmofrlnir^ fiirther rompriring n perfnnjl^Hnihp disposed in the 

5enlngexternal to at least the one elongated member, wherein the perforatec 
configured to remove vapor from the opening to control a pressure in the opening during 
use. 



3943. The system of claim 3924 
the opening, wherein the overbui 
formation. 




comprising an overburden casing coupled XO/ 
asing is disposecLin an overburden of the 



3944. The system of claim 3924, further comprising an overburjten casing coupled to 
the opening,, wherein the overburden casing is disposed in ^overburden of the 
formation, and wherein the overjsurd^ compris^steel. 

3945. The system of claim 3924, further comprising an overburden casing coupled to 
the opening, wherein the overburden casitfg is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3946. The system of claim 3-924, further comprising an overburden casing coupled to 
the opening, wherein the jtfverburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the operung. 



25 



3947. The system of claim 3924, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and tbie opening, and wherein the packing material comprises cement. 



30 



39M8. The system of claim 3924, further comprising an oyerburdea-easmgx^ to 
the opening, wherein the overburdencasi»g^3isposed in an overburden of the 
fonn^tion, whereinjjjaekifigmaterial is disposed at a junction of the overburden casing 
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antuti^opening, and wherein the packing materiallSi^rther configured to substantially 
inhibit a flow of fluid between the opening and the overburden^asifig during use. 

3949. The system of claim 3924 ; wherein the heated section of the formation is 
substantially pyrolyzed. 



3950. A system configurable to heat a hydrocarbon containing formation, comprising: 
at least one elongated member configurable to be disposed within an opening in 

the formation, wherein at least the one elongated member is further configijrable to 
provide heat to arTeagtsa portion of the formation duritfg use; and 

where/n the systerrkis configurable to allowKeat to transfer fr$tfh at least the one 
elongated member to a section of the formation during use. 

395 1 . The system of claim\j950, whereip^at least the one ^mgated member comprises 
stainless steelA 

3952. The system. of claim 3950, wherein at leatft the one elongated member is further 
configurable to generatejieayduring application of an electrical current to at least the one 
elongated member. 

3953. The system of claim 3950/uirther comprising a support member coupled to at 
least the one elongated membe^ wherein the support member is configurable to support 
at least the one elongated ntfember. 



25 3954. The system of :laim 3950, further comprising a support member coupled to at 
least the one elongated member, wherein the support member is configurable to support 
at least the one Elongated member, and wherein the support member comprises openings. 



3955. TlWsystem of claim 3950, further comprising^-strpport member coupled to at 
least the qne elongated member, wherejja-thTsupport member is configurable to support 
at least throne elongatedjnefrttfeT wherein the support member comprises openings, 
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wherein theopenings-ar^ to flow a fluid along a lengtlTof^kast the one 

elongated member during use, and wherein the fluid is configurable to substantial^ 
inhibit carbon deposition on or proximate to at least the one elongated member during 
use. 
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3956. The system af claim 3950, further comprising^rtube disposed in the opening, 
wherein the tube comprises openings^whei^urfl^ openings are configurable to fkytf a 
fluid along a length of at least the one elongated member during use, and w^tefein the 
fluid is configurable to substantially inhibit carbon deposition on or gpe5amate to at least 
the one elongated member during use. 

3957. The system of claim 3950, further comprisipga centralizer coupled to at least the 
one elongated member, wherein the centralizes configurable to electrically isolate at 
least the one elongated member. 

3958. The system of claim 395pffurther comprising a centralizer coupled to at least the 
one elongated member and ^support member coupled to at least the one elongated 
member, wherein the centralizer is configurable to maintain a location of at least the one 
elongated member on^the support member. 

3959. The system of claim 3950, wherein the opening comprises a diameter of at least 
approximately 5 cm. 



3960. /The system of claim 3950, further comprising a lead-in conductor coupled to at 
25 leasjKthe one elongated member, wherein the lead-in conductor comprises a low 
resistance conductor configurable to generate substantially no heat. 



30 



3961. The system of claim 3950, further comprising_aJ©ad-hrCo^^ coupled to at 
jast the one elongatedjiiemberrw^ lead-in conductor comprises a rubber 

insulated conductor. 
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19UT. rhe system of claim jvdO, mnn^rcomprising^lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in conductor comprises-copper wire. 
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3963. The system of claim 3950, further comprising a lead-in conductor coupled^to at 
least the one elongated^ffiember wit^i a cold pin transition conductor. 

3964. The system of claim B950, further comprising a lea^wfconductor coupled to at 
least the one elongated memper with a cold pm^n^iatm conductor, wherein the cold pin 
transition condu:tor compr^esVsiibst^tt^l}^w resistance insulated conductor. 

3965. The systehi of claftn 3950yttfherein at least the one elongated member is arranged 
in a series electrical configuration. 

3966. The system^r claim 3950, wherein at least the one elongated member is arranged 
in a parallel electrical configuration. 

3967. Zne system of claim 3950, wherein at least the one elongated member is 
configurable to generate radiant heat of approximately 650 W/m to approximately 1650 

f/m during use. 
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3968. The system of claim 3950, further comprising a perforated tube disposed in the 
opening external to at least the one elongated member, wherein the perforated tube is 
configurable to remove vapor from the opening to control a pressure in the opening 
during use. 

3969. The system of claim 3950, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 
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)TThe system of claim 3950, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 
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5 397 1 . The systenVof claim 3960, further comprising an overburden^asing coupled to 
the opening, whe/ein the overburden casing is disposed/in an overburden of the 
formation, and wherein tlik overburden casing is firmer disposed in cement. 

3972. The system of clairi 39^0, fiirtherj£<?mpri£ing an overburden casing coupled to 
10 the opening, wherein the overburden casing is disposed in an overburden of the 

formation, and wherein aj/acking material is disposed at a junction of the overburden 
casing and the opening. 

3973. The system of claim 39o0, further comprising an overburden casing coupled to 
15 the opening, wherein the overburden casing is disposed in an overburden of the 

formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

3974. The system of claim 3950, further comprising an overburden casing coupled to 
20 the opening, wherein the overburden casing is disposed in an overburden of the 

formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is further configurable to substantially 
inhibit a/flow of fluid between the opening and the overburden casing during use. 



25 397S. The system of claim 3950, wherein the heated section of the formation is 
substantially pyrolyzed. 



30 



>976. An in situ method for heating a hydrocarbon containingjGnnafcOT 

applying an electrical current to^aUeasToneelongated member to provide heat to 
^at least a portion of thejacmation, wherein at least the one elongated member is disposed 
wrtmrL^imemfigof the formation; and 
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allowing heat*to transfer from at leas 



lonsated member to a section of 



the 



3977. The method of claim 3976, wherein at least the one elongated member comprises 
a metal strip. 
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3978. The metho<\c\f claim 3976, wherein at least the one elongated member comprises 
a metal/rod. 



The method ojf cla^n 3976, wherein at least the ope elongated member comprises 
*ss steel. 




of claim 3976, furthep€omprising supporting at least the one 
er on a center suppotfmember. 

398 1 . The method of claim<3976, further comprising supporting at least the one 
elongated member on <^<5enter support member, wherein the center support member 
comprises a tube. 



M= 20 3982. The/nethod of claim 3976, further comprising electrically isolating at least the 
one elongated member with a centralizer. 
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3983. The method of claim 3976, further comprising laterally spacing at least the one 
elongated member with a centralizer. 

3984. The method of claim 3976. further comprising electrically coupling at least the 
one elongated member in a series configuration. 




3985. The method of cl^inv-3^757 further comprising electrically coupling at least the 
30^^_one_£longatedTnember in a parallel configuration. 



843 Conley, Rose & Tayon. P C 



3986. Jlhe-HietiT53^fcTaim 3976. wherein the provided heat comprises^wiroximately 
650 W/m to approximately 1650 W/m. 
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3987. The method of 
distribution in at le 
provided to at leas 



3976, further comprising determining a temperature 
r X the one elongated member using an electromagnetic signal 



3988. The method of claim 397)5 
current. 



the one elongated member. 



her comprisinginonitQpmg the applied electrical 



3989. The methodW claim 3^76, further composing monitoring a voltage applied to at 
least the one elongatecfrttetfiber. 

3990. The method of claim 3976. Kirther comprising monitoring a temperature in at 
least the one elongated member/with at least one thermocouple. 

3991. The method of claim 3976, further comprising supporting at least the one 
elongated member on^d center support member, wherein the center support member 
comprises opening the method further comprising flowing an oxidizing fluid through 
the openings to substantially inhibit carbon deposition proximate to or on at least the one 
elongated member. 



25 



3992. Thfe method of claim 3976, further comprising flowing an oxidizing fluid through 
a tube disposed proximate to at least the one elongated member to substantially inhibit 
carbonyaeposition proximate to or on at least the one elongated member. 



3993. The method of claim 3976, further comprising flowing an oxidizingfluid^hTou^^ 
an opening in at least the one elongated member to substa^uaHylnHibit carbon deposition 
proximate to or on at least the one elongate^hfiember. 



844 



Conley. Rose & Tayon. P.C. 



10 



DO 



+» 

iiJ 

P 



15 



20 



25 



3994 ™&jneth«<H*H*aii^^ a lead " in 

conductor to at least the one elongated member, wherein the lead^ldi^compnses 
a low resistance conductor configured to generate substantially no heat. 

3995. The method of claim 3976, farther comprising electrically coupling a lead-in 1 
conductor to at least the one elongated member using a cold pin transition conduc^ 



3996. The metbfod of claim $976, forther c° m P risin g electrically coupling aj 



£ad-in 



conductor to a 



least the om 



wherein the cild pin transitijpn^ojiductorj 
insulated conductor. 



elongated member using^cold pin transitiWconductor, 



5nses a substantially Jow resistance 



3997. The me\od of claim 3976, further compmj^coupling an overburden casing to 
the opening, wher>ia^verburden casing imposed in an overburden of the 

formation. 

3998. The method of claim 397^further comprising coupling an overburden casing to 
the opening, wherein the overburden casing comprises steel. 

3999. The method/of claim 3976, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in cement. 

4000. T)/method of claim. 3976, further comprising coupling an overburden casing to 
the opening, wherein a packing material is disposed at a junction of the overburden 

casing and the opening. 

40011 . The method of claim 3976, further comprising coupling an overburden casing to 
the Opening, wherein a packing material is disposed at ^^oti^^al^i 
casingvand the opening, and wherein the method fur^cp^^ a flow of 

fluid be^Wthe opening and the ov^rburden^asu^vith the packing material. 
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4QQ2~~-3&£rrfieffwd of claim "3975". farther comprising heatmg-aUgast the portion of the 
formation to substantially pyrolyze at least some of the carbon within tnfeJbrmation. 



4003. A system configured to heat a hydrocarbon containing formation, comprising: 

at least one elongated-member disposed within an opening in the fomiation, 
wherein at least the one ^elongated member is configured to f^ovide heat yb at least a 
portion of the formati^ 

an oxidizing fluid source! 



pening, wijefein the^tfnduit is configured to 
fluid from the oxidTTTng^ fluid soujxfe to the opening during use, and 
?cted to substantially inhibit carbon deposition on or 
gated member during use; and 



a conduit disposed within 
provide an oxidizing 
wherein the oxidizin 
proximate to at least tl 

wherein the systenTr^onfigurecLfc^ allow heat to transfer from at least the one 
elongated member to a section of the/formation during use. 




4004. The system of claim jK)03, wherein at least the one elongated member comprises 
stainless steel. 

4005. The system^of claim 4003, wherein at least the one elongated member is further 
configured to generate heat during application of an electrical current to at least the one 
elongated member. 

4006. /The system of claim 4003, wherein at least the one elongated member is coupled 
to tho^conduit, wherein the conduit is further configured to support at least the one 
elongated member. 



1007. The system of claim 4003, wherein at least the one elorjgated*1nember is coupled 
tojhe conduit, wherein the conduit is^fi^ilhef-coTifigiK to support at least the one 
elongate d momb erraficTwherein the conduit comprises openings. 
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4008. The system of claim 4003. further comprising a centralizer coupled to at least the 
ifed member 



one elor^ ggifed me mbej^and-#texnTO wherein the centralizer is cor 
electrically isolate at least the one elongated member from the conduit. 



Jo 



4009. The system of claim 4003, further comprising a centralizer coupled to at least the 
one elongated member apa the cohduit, wherein the centralizer is configured to maintain 
a location of at least th6 one elongated member on the conduit. 




g comprises a diameter a£"at least 



4010. The system 
approximately 5 cm 



401 1 . The system of claim 400i, further comprising a lead-in^onductor coupled to at 
least the one elongateckmemb^r, wherein the lead-in conductor comprises a low 
resistance conductor configured to generate substantially no heat. 



4012. The system of claim 4003, further cemiprising a lead-in conductor coupled to at 
least the one elongated member, wher^m the lead-in conductor comprises a rubber 
insulated conductor. 

4013. The system of clairs/4003, further comprising a lead-in conductor coupled to at 
least the one elongated rrfember, wherein the lead-in conductor comprises copper wire. 

40 14. The systen/ of claim 4003, further comprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition conductor. 



4015. The/system of claim 4003, further comprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition conductonj^hep&tfrtne cold pin 
transition conductor comprises a substantially lovyj^sistance insulated conductor. 




401 6. The^^ystera-oteteitfr 4003, wherein at least the one elongated member is arranged 
in a series electrical configuration. 



847 



Conley, Rose & Tayon. P.C. 



40 1 7. The systemjiLcla k-Ai 4 003, whuchi at kaat I b ^oo^elongated member is arranged 
irTzfparallel electrical configuration. 

401 8. The system of claim 4003, wherein at least the one elongated member is 
configured to generate radiant heat of approximately 650 W/m to approximately 165C 
W/m during use. 
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4019. The systena of claim 4003, further comprising a perforated tub^tfisposed in the 
10 opening externa/to at least! the one elongated member, whereiirthe perforated tube is 

configured to remove vapjo^from the opening to control a^pfessure in the opening during 
use. 



4020. The systen^of claim 4003, furthep<x>mprising an overburden casing coupled to 
15 the opening, wherein the overburderydasing is disposed in an overburden of the 

formation. 

4021. The system of claim 4003, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 

20 formation, and wherein the overburden casing comprises steel. 
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4022. Th^ system of claim 4003, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

4023. The system of claim 4003, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposedja-an-ovtir^uiucii or the 
formatibn^and wherein a pack]agj»ateriansdisposed at a junction of the overburden 
casing and the opening. 



Conley. Rose & Tayon. P C. 



402 4 The svs lem-^f^tehTT^UU j, turther comprising arruvefbucdgn casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden oftf 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 
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4025. The system of claim^^OOTTTilr^ comprising an overburden casing copied to 
the opening, wherein rife overburden casing is disposed in an overburden,^ the 
formation, wherein a' packing material is disposed at a junction of tjje^overburden casing 
and the opening, and wherein the p^kmgjnaterai^furt^ to substantially 

inhibit a flow of fliid between th/opening and the overJ>drden casing during use. 



4026. The system of 
substantially pyrolyzed. 



4003, wherein the'neated section of the formation is 
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4027. A system configurable ^6 heat a hydrocarbon containing formation, comprising: 
at least one elongaj£a member configurable to be disposed within an opening in 
the formation, wherein^at least the one elongated member is further configurable to 
provide heat to at l^ast a portion of the formation during use; 

a conduit configurable to be disposed within the opening, wherein the conduit is 
further configurable to provide an oxidizing fluid from the oxidizing fluid source to the 
opening/during use, and wherein the system is configurable to allow the oxidizing fluid to 
substantially inhibit carbon deposition on or proximate to at least the one elongated 
member during use; and 

wherein the system is further configurable to allow heat to transfer from at least 
fthe one elongated member to a section of the formation during use. 



\4028. The system of clainxJ&STT^^rein at least the one elongated member comprises 
staTnt 
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4029. The system of claim 4027, wherein at least the one elongated member is further 
configurablejo^eFter^ application of an electrical cunrenttoaTteasUhe one 

eloneated member. 



4030. The system of claim 4027, wherein at least the one elongated member is couplec 
to the conduit, wherein the conduit is further configurable to support at least the or 
elongated member. "\ 

403 1 . The swtem of claim 4027, wherein at least the one elong^cl member is coupled 
to the conduit, wherein the qfcftdji it is furth erj^oftfigti^le tp^upport at least the one 
elongated member, and wherein the conduit comprisesxJpenings. 

4032. The sy&em-ofclaim 4027, further comprising a centralizer coupled to at least the 
one elongated member and the conduit, wherein the centralizer is configurable to 
electrically isolate at least the one elongated member from the conduit. 



4033. The system of claim 4027, further comprising a centralizer coupled to at least the 
one elongated member and the conduit, wherein the centralizer is configurable to 
maintain a location of at Least the one elongated member on the conduit. 

4034. The system o/claim 4027, wherein the opening comprises a diameter of at least 
approximately 5 cr 



4035. The system of claim 4027, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in conductor comprises a low^ 
resistance conductor configurable to generate substantially no hes 

4036. The system of claim 4027, fuithe^GOfnprising a lead-in conductor coupled to at 
least the one elon^ateimemia^^ the lead-in conductor comprises a rubber 
insulated conductor. 
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4037^jni£-^^ 4027, further comprising a lead-in conductoTtr^ugled to at 

least the one elongated member, wherein the lead-in conductor comprises copper \yire. 

4038. The system of 5Jakfk4027, further comprising a lead-in conductor coupl^a to at 
least the one elongated member with a cold pin transition conductor. 

4039. The/system of clain/\027, further comprising a le^d^n conductor coupled to at 
least the oxLq elongated m^mbe^^\ith£^tf^a pin transition conductor, wherein the cold pin 
transition conductor comprises a substantiallvlmv resistance insulated conductor. 

4040. The system of claim 4027, Wnerein at least the one elongated member is arranged 
in a series electrical configurajron. 

4041 . The system of claim 4027, wherein at least the one elongated member is arranged 
in a parallel electrical configuration. 

4042. The system of claim 4027, wherein at least the one elongated member is 
configurate to generate radiant heat of approximately 650 W/m to approximately 1650 
W/m during use. 



4043/ The system of claim 4027, further comprising a perforated tube disposed in the 
opening external to at least the one elongated member, wherein the perforated tube is 
configurable to remove vapor from the opening to control a pressure in the opening 
ring use. 

i044. The system of claim 4027, further c^iiiprisiiigan overburden casing coupled to 

opening, wherein the ovejbwrden casing is disposed in an overburden of the 
formatk 
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404 5 The sy^ n^&t^fn^l \ further comprising an overfiurfereasing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



4046. The system of claim 4027, further comprising an overburden casing coupled tc 
the opening, wherein the overburden casing is disposed in an overburden of the^ 
formation, and wherein the overbuhien casing is further disposed in ceme 



to 



4047. The system of claim 4027, further comprising an ovprtuirden casing coupled to 
10 the opening, wherein the overburden casipg'is dispos^in an overburden of the 

formation, ana wherein/ paQkirjgHimterial is di^p^sed at a junction of the overburden 
casing and the openim 
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4048. The system of claim 4027/hirther comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

4049. The system of claim 4027, further comprising an overburden casing coupled to 
the opening, wjierein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opping, and wherein the packing material is further configurable to substantially 
inhibit a flow of fluid between the opening and the overburden casing during use. 
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4050. fThe system of claim 4027, wherein the heated section of the formation is 
substantially pyrolyzed. 



405 1 . aV in situ method for heating a hydrocarbon containing formation, comprising: 

applying^an^^ctrica^ least one elongated member to provide heat to 

at least a portion of the formation, wherein at least the one elongated member is disposed 
within an opening in the formation; 
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providing an oxidizing fluid to at least the one elongated member to substantially 
inhibit carbon deposition on or proximate to at least the one elongated mer 

allowing heat to transfer from at least the one elongated member to a section 
the formation. 



4052. The method of claim 405 1, wherein at least the one elongated member ^tfmprises 
a metal strip. 

4053. The method if claim 4051, wherein arfeast the one elevated member comprises 
a metal rod.y 



4054 
stainless 




The 



5 1 . wherein ati^ast the one elongated member comprises 



4055. The method of claim 4GS1 , further comprising supporting at least the one 
elongated m&mber on a center support member. 



4056. The method'of claim 405 1 , further comprising supporting at least the one 
elongated memtfer on a center support member, wherein the center support member 
comprises ^ube. 

The method of claim 405 1, further comprising electrically isolating at least the 
elongated member with a centralizer. 

4058. The method of claim 405 1, further comprising laterally spacing at least the one 
elonsated member with a centralizer. 



4059. The method of claim 405 1 ; furtheij^mpTTsmg electrically coupling at least the 
one elongated member irua^sefies configuration. 
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4060. The method of cl aim 405 1 , frrthpr rnmprkino plfytrirnMv coupling at least the 
one-rtoTlgaleTm^mb^rmaparallel configuration. 

406 1 . The method of claim 405 1 . wherein the provided heat comprises approximately) 
650 W/m to approximately 1650 W/m. 
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4062. The method pfclainr405 1 , further comprising determining a temperajtffe 
distribution in aj4east the one elongated member using an electromagnejic signal 
provided to a/least the one elongated member. 

4063. The method of cl^in\4051, further comprising nj^fiitoring the applied electrical 
current. 

4064. Thesmethod eff claim 405 1, furthep^omprising monitoring a voltage applied to at 
least the one elongated member. 

4065. The method of claim/ft)5 1 . further comprising monitoring a temperature in at 
least the one elongated member with at least one thermocouple. 

4066. The method of claim 405 1, further comprising supporting at least the one 
elongated member on a center support member, wherein the center support member 
comprises openings, wherein providing the oxidizing fluid to at least the one elongated 
member comprises flowing the oxidizing fluid through the openings in the center support 
member) 

4067. The method of claim 405 L wherein providing the oxidizing fluid to at least the 
one elongatedmember comprises flowing the oxidizing fluid through orifices in a tube 
disposed in the opening proximate to at least the one elongated member. 
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4068. The method of claim 405 1. further comprising electrically coupling a lead-in 
conductor to at least the one elongateaTnembei^u^rein the lead-in conductor comprises 
a low resistance conductor configured to generate substantiaHy^iQheat. 

4069. The method of claim 405 1. further comprising electrically coupling a le^-in 
conductor p at leakt the one elongated member using a cold pin transition conductor. 

4070. /The methoffllof claim 405 1 ; further comprising electrically couplipg^a lead-in 
conductor to at least the one elongated member using a cold pinjpafisition conductor, 
wherein the o^ld pirvfra{isition^ a^bSfantially low resistance 
insulated conductor. 

4071 . The method of claim 4P51*, further comprising coupling an overburden casing to 
the opening, wherein th^6verburden casing is disposed in an overburden of the 
formation. 

4072. /Trie method of claim 405 K further comprising coupling an overburden casing to 
the/opening, wherein the overburden casing comprises steel. 

4073. The method of claim 405 1, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in cement. 

4074. The method of claim 405 1, further comprising coupling an overburden casing to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 

4075. The method of claim 4051,Turtfiercoffifft^ an overburden casing to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening, and wherein the method further comprises inhibiting a flow of 
fluid between the opening and the overburden casing with the packing material. 
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4076. The method of claim 405 1 , further comprising heating at least the portion of the 
formation to substant ially pvrolvze at least some of the carbon within the formation. 



4077. An in situ method for heating a hydrocarbon containing formation, comprising 

oxidizing a fuel fluid in a^fr£^er;\ 

providing at least a portion of the oxidized fuel fluid into a conduit disposed in an 
opening of the formation; / / \ 

allowing heat to transfer fromtjie oxidizbd-feeHM3"to a section of the formation; 
and I / 

allowing additional heat to transfer from an electric heater dispo£©d*1n the opening 
to the section of the formation, wherein heat is allowed to trapsfersubstantially uniformly 
along a length of the opening. 



4078. The method of claim 4077, wherein providing at least the portion of the oxidized 
fuel fluid into the opening comprises flowing the oxidized fuel fluid through a perforated 
conduit disposed in the opening. 

4079. The methoo of claim 4077, wherein providing at least the portion of the oxidized 
fuel fluid into the opening comprises flowing the oxidized fuel fluid through a perforated 
conduit disposed in the opening, the method further comprising removing an exhaust 
fluid through the opening. 

4080. The method of claim 4077, further comprising initiating oxidation of the fuel fluid 
in the heateV with a flame. 



408 1 . The method of clai r rr 4077, f urther comp rising removing the oxidized fuel fluid 
throuan the conduit. 



40&2. The method ofjilaim- 4077, furth o^ojQfirising removing the oxidized fuel fluid 
through the conduit and providing the removed oxidizedftieHku4to at least one 
additional heater disposed in the formation. 
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dOR^ ^T \\e { ^ethnd- c&rkrtirn^^ wherein the conduit comprise^MlTTStriatQtdisposed 
on a surface of the conduit, the method further comprising tapering a thickness of the* 
insulator such that heat is allowed to transfer substantially uniformly along a length of the 
conduit. 




4084. The method of claim 4IB77, wherein the electric heater is an insulated conductor, 

4085. The methc d of claim 4|07\wherein the electrk>h£ater is a conducto^dfsposed in 
10 the conduit. 

4086. The method\£clap>6 4077, wherein the electric heajef is an elongated conductive 
member. 




4087. The method of claim 4077, wherein^fctfe hydrocarbon containing formation 
comprises a coal containing formation. 
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4088. The method of claim 4077, wherein the hydrocarbon containing formation 
comprises an oil shale confining formation. 

4089. The method/of claim 4077, wherein the hydrocarbon containing formation 
comprises a heayy oil and/or tar containing permeable formation. 
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4090. The method of claim 4077, wherein the hydrocarbon containing formation 
comprises a heavy oil and/or tar containing impermeable formation. 



40^1 . A system configured to heat a hydrocarbon containing formation, comprising: 

one or more heat sources disposed within one or more openjwJJixij^s-rirCTie 
foVmation, wherein the one or more heai^autGes-arg*configured to provide heat to at least 
a pnmywd n\ \\]? rnmtfrfirm during use; and 
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wherein the system is configured to allow heat to transfer from the one or more 
heat sources to a selected section of the formation during use. 



4092. The system of claim 4091 , wherein the one or more heat sources comprise atJeast 
two heat sources, and wjxerein superposition of heat from at least the two heat sources' 
pyrolyzes at least spme hydrocarbons within the selected section of the formation. 

4093. The sys/em of clai^n 4091, wherein the/fne or more heat sources comgpi^e 
electrical heatefrs. 

4094. The system of cla^m 4091, wherein the one or more he^fsources comprise surface 
burners. 




4095. The system of claim 4091, wherein the^prfe or more heat sources comprise 
flameless distributed combustors. 

4096. The system of claim 4091y^herein the one or more heat sources comprise natural 
distributed combustors. 

4097. The system of/laim 4091, wherein the one or more open wellbores comprise a 
diameter of at leasj^pproximately 5 cm. 

4098. The^ystem of claim 4091, further comprising an overburden casing coupled to at 
least on^of the one or more open wellbores, wherein the overburden casing is disposed in 
an overburden of the formation. 



40jj99. The system of claim 4091, further comgrisiag-affoverburden casing coupled to at 
least one of the one or more onea-wetTBores, wherein the overburden casing is disposed in 
an overburden ot IHe formation, and wherein the overburden casing comprises steel. 
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4 1 00. TTie-systenfof^ claim 409 1 . further comprising an overburden casing coupled to at 
least one of the one or more open wellbores, wherein the overburden casindis disposed in 
an overburden of the formation, and wherein the overburden casing is further disposed in 
cement. 
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4101. The^stem of clhim 409 1 . further comprising an overlWden casing coupled to at 
least one of the one or more open wellbores, wherein the m^rburden casing is disposed in 
an overburden of the formation, and wherein a packma/material is disposed at a junction 
of the overburden casing and the at least one of^rne/5ne or more open wellbores. 



The system of 



4io:> 

least 

an overburden of the 
the overburden 



ct^im 4091, furtji^r cptfriprising an overburden casing coupled to at 
one of the one or] more^perfwellbofes, wherein the overburden casing is disposed in 
brmation, whe/fein a packing material is disposed at a junction of 
and the at j/ast one of the one or more open wellbores, and 



casir 

wherein tli^padckfg material \/ configured to substantially inhibit a flow of fluid between 
at least one of the one or mere open wellbores and the overburden casing during use. 

4103. The system ol/claim 4091, further comprising an overburden casing coupled to at 
least one of the one^ or more open wellbores, wherein the overburden casing is disposed in 
an overburden of the formation, wherein a packing material is disposed at a junction of 
the overburden casing and the at least one of the one or more open wellbores, and 
wherein the packing material comprises cement. 



4104/ The system of claim 4091. wherein the system is further configured to transfer 
25 hear such that the transferred heat can pyrolyze at least some hydrocarbons in the selected 
Action. 



4105. The system of£laim-409TT^urther comprising a valve coupled to at least one of 
the one or more heat sources configured to control pressure within at least a majority of 
the selected section of the formation. 
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4106. Tbe-system of claim 4091, further comprising a valve coupled to a^oroduction 

fl configured to control a pressure within at least a majority of the selecteq section of 
the formation. 
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4107. A method of treating a hydrocarbon containing formation in sjui, comprising: 
providiojfheat fromone or more heat sources to at least ope portion of the 

formation. vj/nerein the one or n^ore heat sources are dispose^/Cvithin one or more open 
wellbores/n the formation; 
10 allowing the hejiKto transfer frojjKffe one or ip6re heat sources to a selected 

section of the formatic 

producing a mixture from the formatk 

4108. The metnod of claim 4107, wjzerein the one or more heat sources comprise at 
15 least two heat sources, and wherejn superposition of heat from at least the two heat 

sources pyrolyzes at least sonje hydrocarbons within the selected section of the 
formation. 

4109. The method or claim 4107, wherein controlling formation conditions comprises 
20 maintaining a temperature within the selected section within a pyrolysis temperature 

range with a loxver pyrolysis temperature of about 250 °C and an upper pyrolysis 
temperature/f about 400 °C. 
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4110. The method of claim 4107, wherein the one or more heat sources comprise 
electrical heaters. 



4111. Th^ method of claim 4107, wherein the one or mgr 
surface burnfet 



fat sources comprise 



4112. The method of claim 4107, wherein the one or more heat sources comprise 
flameless distributed combustors. 
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4113. The method of claim 4107, whereinjhe_ 
distributed combustors.. 



cces comprise natural 



4114. The method of claim 4107. wherein the one or more heat sources are suspended 
within the one or more open wellbores. 
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4115. The method of clai: 
more open wellbores proximate to 
substantially constam amount/ a\fluid 
through critical flow orifices in the 



wherein a tube is disp<5sed in at least one of the on^or 
source, the^rfiethod further comprising floyftng a 
one of the one or more opeja^vvellbores 



4116. The methodlof claim/4107, wherein a perforated tubeis disposed in at least one of 
the one or more ope\wellb6res proximate to the heat source, the method further 
comprising flowing a corrosion inhibiting fluid intp'at least one of the open wellbores 
through the perforated tube. 

4117. . The method of claim 4107, ftirther comprising coupling an overburden casing to 
at least one of the one or more^pen wellbores, wherein the overburden casing is disposed 
in an overburden of the formation. 

4118. The method of claim 4107, further comprising coupling an overburden casing to 
at least one anhe one or more open wellbores. wherein the overburden casing is disposed 
in an overburden of the formation, and wherein the overburden casing comprise steel. 



4\V9. The method of claim 4107, further comprising coupling anoy£rbttrcteTrcasing to 
at least one of the one or more open wellboreSjUjieFerfTtfie overburden casing is disposed 
in an overburden of the formatio^^^fttTwherein the overburden casing is further disposed 
in cement. 
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4120. The method of claim 4107. further comprising coupling an overbu?aeR<asing to 
at least one of the one or more open wellbores. wherein the overburden casing is disps^ed 
in an overburden of the formation, and wherein a packing material is disposed at a 
junction of the oyertoirden casing and the at least one of the one or more open wellbores 



4121. /the method of claim 4107, further comprising coupling an overburden casing to 
at least one of throne or more open wellbores, wherein the overburden ca^ifig is disposed 



tlo 



overburden 



v of fluid betv/eervthe at least one oHhe one or more open wellbores and the 



o\the formation, and wherein the method further cprfiprises inhibiting a 



ovdrburden casing with a paclang material. 

4 1 22\ s The mojxod of claim 4107, further comprising heating at least the portion of the 
formation to substantially pyrolyze at leasj^ome of the carbon within the formation. 



4123. The method of claim 4107/ftirther comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled j*s a function of temperature, or the temperature is controlled as 
a function of pressurey 

4124. The metjrod of claim 4107, further comprising controlling a pressure with the 
wellbore. 

4125. The method of claim 4107, further comprising controlling a pressure within at 
least ^majority of the selected section of the formation with a valve coupled to at least 
one>of the one or more heat sources. 



4U26. The method of claim 4107, further comprising controlling a pressure within at^ 
least a majority of the selected section of the fonnatiorutw*^^ coupled to a 
production well locatedjjjJbe-toiTnation. 
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41 22 The method of rlnim 4 107. further compri sing the heat such that an 

average heating rate of the selected section is less than about l^Tperday^Iuring 
pyrolysis. 



4128. The mptfTcStkpf claim 4107, wherein providing heat from the one or more heat 
sources to^t least the "portion of formation comprises: 

/eating a selected volume (V) oi^ne hydrocarbon containing formatiprf^from the 
one or/more fteaf^ourcefc, wherein tbe formation has an average heat c^5acity(C v ) J and 
where/in the heafini^pyrdlyzes atyl^ast some hydrocarbons withir>*fie selected volume of 
the foprnation; 

whereiri heating energy/day provided to the yofume is equal to or less than Pwr, 
whereiV Pur ik calculated by the equation: 
Pwr^ h*V*C v *p B 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, pa is formation bulk^tensity, and wherein the heating rate is less than about 10 
°C/day. 



4129. The method .en claim 4107, wherein allowing the heat to transfer from the one or 
more heat sources to the selected section comprises transferring heat substantially by 
conduction. 



4130. The method of claim 4107, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 



( 1 3 1 . The method of claim 4 1 07, wherein the produced mixture^ 
/hydrocarbons having an API gravity of at least abc 



TSesomdensabie 




4132. The method of cl&iffr4T07, wherein the produced mixture comprises condensable 
iydrocarbon3<aTt3"wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 
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4133. Tfieniethod of claim 4107, wherein the produced mixture compm^snon- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 
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4134. The inelEoZkof claim 4107, wherein the produced mixture comprises non- 
condensaole hydrocarbons, and wherein about 0.1 % by weight to about 15 % by yfeigj; 

of the /on-condensable hydrocarbons are olefins. 

/ 

10 41 3 j. The method of claim 4107. wherein the produced mixture comnpises condensable 
hyd'ocarbons, an/i wnSrettrfess than about 1 % by weight, when circulated on an atomic 
bask, of the condensable hydrocarbons is nitrogen. 

4136. The method of claim 4107, wherein th^produced mixture comprises condensable 
15 hydrocarbons, and wherein less than abmif 1 % by weight, when calculated on an atomic 

basis, of the condensable hydrocarbpfis is oxygen. 

4137. The method of clajm 4107, wherein the produced mixture comprises condensable 
hydrocarbons, wherei^about 5 % by weight to about 30 % by weight of the condensable 

20 hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 
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4138. /The method of claim 4107, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when_cal 
basis, of the condensable hydrocarbonsis. 



4139. The method of claim 4107, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 
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4140. The method of claim 4107, wherein the produced mixture comprises condensable 
^hydrocarbons.juidAvte condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 



4141 . The method of^laim 4107, whhrein the produced mixture comprises condensable 
hydrocarbons, andywherein less than about 0.3 % by weight of the condensable 
hydrocarbons are/asphaltenes. 

4142. The method of claim 4fl07, wherein the produced mixture comprises condensable 
hydrocarbons, anoVherein ifoout 5 % by weight to a}x5ut 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



4 1 43 . The method of claim 4 1 07, wherein the produced mixture comprises a non- 
condensable component, wherej#rhe non-condensable component comprises hydrogen, 
and wherein the hydrogen is'greater than about 10 % by volume of the non-condensable 
component and whereifnhe hydrogen is less than about 80 % by volume of the non- 
condensable component. 

4144. The'method of claim 4107, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

414p. The method of claim 4107, wherein the produced mixture comprises ammonia, 
and \herein the ammonia is used to produce fertilizer. 



4146. The method of claim 4107, further comprising controlling a pressure within at 
least a majority of the selected section of the formation. 



4147. The method of claim 4107, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 
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-4448. 1 he method of claim 4107, further comprising controlling formation additions 
such that the produced mixture comprises a partial pressure of H2 within tjie mixture 
greater than about 0.5 bar. 



4149. The method of claim 4148, wherein the partial pressure^ H2 is measured when 
the mixture is at a production well. 
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4150. The method of ;laim 4107, wherein controlling formation conditions comprises 



recirculating a porti 

4151. Themethoc 
formation to tnhibi 
numbers greater th 



>n of hydrogen from the mixture into the formation. 



of claim 41C 
production 
about 25 



7, furtheFcompHsing altering a pressure within the 
f hydrocanxms from the formation having carbon 
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15 4152. The method of cteirfi 4107yfurther comprising: 

providing hydrogen (H 2 )/xo the heated section to hydrogenate hydrocarbons 
within the section; and 

heating a portion ofrfhe section with heat from hydrogenation. 

20 4153. The method of^laim 4 1 07, wherein the produced mixture comprises hydrogen 

and condensable hydrocarbons, the method further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with at least a portion of the produced hydrogen. 



4154. The method of claim 4107, wherein allowing the heat to transfer comprises 
25 increasing ar permeability of a majority of the selected section to greater than about 100 
millidarcy 
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4155. /The method of claim 4107, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 
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4l5o. ihemethod of claim 4107, further comprising controlling the heatHo yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the ^ischer 
Assay. 

4157. The method of claim 4107, wherein producing the mixture comprises producing 
the mixture in^froditsnon well, and wherein at least about 7 heat sources are disposed in 
the formation for the production well. 



4158. T 
heat sou 



le method of cljaim s 4107, further cop^nsing opoviding heat from three or more 



10 heat soutces to at least d portion^ofrheTormation, \ynerein three or more of the heat 

sources are located in the formation. in a unit qf^fieat sources, and wherein the unit of heat 
sources comprises a tr/angular pattern. 



-7- 

UJ 



4159. The method of claim 41 O^Turther comprising providing heat from three or more 
15 heat sources to at least a portLem of the formation, wherein three or more of the heat 
sources are located in the^rmation in a unit of heat sources, wherein the unit of heat 
sources comprises a txi&ngular pattern, and wherein a plurality of the units are repeated 
over an area of the/iormation to form a repetitive pattern of units. 



20 4160. Theymethod of claim 4107, further comprising separating the produced mixture 
into a ga/stream and a liquid stream. 



25 



4164. The method of claim 4107, further comprising separating the produced mixture 
irno a gas stream and a liquid stream and separating the liquid stream into an aqueous 
/stream and a non-aqueous stream. 



30 



4162. The method of claim 4107, wherein the produced mixtu£e-et5mprises FbS, the 
method further comprising separating a portion^fUhe^S from non-condensable 
hydrocarbons. 
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4163. Jie-meEKodof claim 4107. wherein the produced mixture comprises C02, 
method further comprising separating a portion of the CO2 from non-condensable 
hydrocarbons. 

4164. The method of claim 4107. wherein the mixture is produced from a production 
well, wherein the heating is controlled such that the mixture can be produced from th| 
formation as / d / vapor. 



Q 
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4165. Trie method of claim 411)7, wherein the mixture is produced tvom a production 
well th$ method further comprisW heating a wellbore of the production well to inhibit 
condensation of the mixture/within tn£" 

4166. l\he method of clatfm 4107, wherein the rmxfure is produced from a production 
well, wherein a wellbore of the production w^if comprises a heater element configured to 
heat the fotm&tkiii^ajacerit to the wellbore. and further comprising heating the formation 
with the heater element to produce the mixture, wherein the mixture comprises a large 
non-condensable hydrocarbon gas component and H2. 



a 20 



Us 



25 
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4167. The method of d^im 4107, wherein the selected section is heated to a minimum 
pyrolysis temperature'of about 270 °C. 

4168. The me^nod of claim 4107, further comprising maintaining the pressure within the 
formation ab/ve about 2.0 bar absolute to inhibit production of fluids having carbon 
numbers afefove 25. 

4169. The method of claim 4107, further comprising controlling pressure within the 
formaticm in a range from about atmospheric pressure to about 100 bar, as measured at a 
wellhead ofa production well, to control an amo unt of condensah le-hydFecarSons within 
the produced rni>Ttnrc ; whc rennfiTpressure is reduced to increase production of 
condensable hydrocarbons, and wherein the pressure is increased to increase production 
of non-condensable hydrocarbons. 
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4 1 70. The method onnanTr^+O^H^^ controlling pressure within the 

formation in a range from about atmospheric pressure to^Btrnf4XlQ_bar, as measured at a 
wellhead of a production well, to control an API gravity of condensable hycirac&rbons 
within the produced mixture, wherein the pressure is reduced to decrease the API gravit 
and wherein the pressure is increased to reduce the API gravity. 



4171. A mixture jsfr oduced from a po 
mixture comprising: 

an olefin content of less/man about 10% by weight; and 
an average carbon nuno/ber less than about 35 



ion of a hydrocarbon containing formation, the 



4172. The mixture of claijn 4171/^ther comprising 
than about 30: 



5fage carbon nmwfter less 



4173. The mixture of claim 4171, further comprising jy*iwerage carbon number less 
than about 25. 

4174. The mixture of claim 417J^further comprising: 
non-condensable hydrocarbons comprising hydrocarbons having carbon numbers 

of less than 5; and 

whereiffa weight ratio of the hydrocarbons having carbon numbers from 2 
througlyKto methane, in the mixture is greater than approximately 1. 



4175. The mixture of claim 4171, further comprising condensable hydrocarbons, 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is nitrogen, wherein less than about 1 % by weight, when 
calculated on an atomic basis, of the condensable hydrocarbons is oxygen, and wherein 
less TtKarrabo pt 1 % -byaa^eigiit 3 jvhen calculated on an atomic basis, of the condensable 
hydrocarbons is sulfur. 
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41 76. The mixture of claim 4171 , further comprising ammonia, wherein greater than 
about 0.05 % by weight of the produced mixture is ammonia. 

4 1 77. The mixture of claim 4171, further comprising condengHbteJij^rocarbons, 
wherein an olefin content of the condensable hydrocarbons is greater than abouT0>U% by 
weight of the condensable hydrocarbons, and wherein the olefin content of the 
condensable hydrocarbons is less than about 15 % by weight of the condensable 
hydrocarbons. 

4178. The mixture ofxlaim 4171, further comprising condensable hydrocarbons, 
wherein less than atfout 15 % by weight of the condensable hydrocarbons haveXcarbon 
number greater than about 25^1 

4179. The condensable hydrocarbons of claim 4178, wh^m less than about 1 % by 
weight, when calculated on an atomicN^asis, of thepcmdensable hydrocarbons is nitrogen, 
wherein less than about 1 % by weight, wrfejk^alculated on an atomic basis, of the 
condensable hydrocarbons is oxygeryafid wherein less than about 1 % by weight, when 
calculated on an atomic basis, oflhe condensable hydrocarbons is sulfur. 

4180. The mixtupe^of claim 4 1 77, further comprising condensable hydrocarbons, 
wherein gre^r than about 20 % by weight of the condensable hydrocarbons are aromatic 
compojifids. 

4181. The mixture of claim 4171, further comprising: 

non-condensable hydrocarbons comprising hydrocarbons having carbon numbers 
of less than about 5, wherein a weight ratio of the hydrocarbons having carbon number 
from 2 through 4, to methane, in the mixture is greater than approximately 1 ; 

wherein the non-condensable hydrocarbons further comprise H2, wherein greater 
than about 1 5^TBy^ight-of ihe^ non-condensable hydrocarbons comprises H2; and 

condensable hydrocarbons, compjrisijig: 



oxygenated hydrocarbons, wherein greater than about 1.5 % by weight of 



the condensable hydrocarbons tuinpmes-oxygenated hydrocarbons; and 

aromatic compounds, wherein greater than about 20^Tby-wgight of the 
condensable hydrocarbons comprises aromatic compounds. 

4182. The mixture of claim 4171, further comprising: 

condensable hydrocarbons, wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises hydrocarbons having a carbon number greaterthlm 
about 25; 

wherein th^condensable hydrocarbons further comprise: 

2/xygenatetl hydrocarbons, wherein greater than about 5 % by weight of 
the condensable hydrocarbons comprises oxygenated hydpdcarbons; and 

aromatic comfreiu nds, wh gi^ftfffl*eatep^nan about 30 % by weight of the 
condensable hydrocarbons comprises aromatic compounds; and 

non-condensable hydrocarbons comjfrising H2, wherein greater than about 15 % 
by weight of the non-condensable hydrocarbons comprises H2. 

4183. The mixture of claim 4^71, further comprising a condensable mixture, 
comprising: / 

olefins, wherein/about 0.1 % by weight to about 15 % by weight of the 
condensable mixturexomprises olefins; and 

asphalten^s, wherein less than about 0. 1 % by weight of the condensable mixture 
comprises aspnaltenes. 

4184. Zne condensable mixture of claim 4183, further comprising, oxygenated 
hydrocarbons, wherein less than about 15 % by weight of the condensable mixture 
comprises oxygenated hydrocarbons; 

^41 85. The mixture of claim 4171, further comprising a condensable mixture, 
{romprising: 
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ote fins, - whe FeH rabuul 0.1 % by weiglii tu ■abert-2-%Jaiweight of the 
condensable mixture comprises olefins; and 

multi-ring aromatics, wherein less than about 2 % by weight of the condensable 
mixture comprises multi-ring aromatics with more than two rings. 

4 1 86. The cprfSens^le mixture of claim 4 1 84, further comprising oxygenated 
hydrocarbons, wherein greater than about 25 % by weight of the condensable nurture 
comprises oxygenated hydrocarbons. 



w 15 
si 

5 



ru 



10 4187 The mixtdre of <Haim 4171, further^0mprising^ 

non-cemdensable hydrocarbons, whereirpfte non-condensable hydrocarbons 
compris©^, wherein greater than about Ijyvo by weight of the non-condensable 
hydrocarbons comprises H2; 

ammonia, wherein great^than about 0.5 % by weight of the mixture comprises 
ammonia; and 

hydrocarbons, wjferein a weight ratio of hydrocarbons having greater than about 2 
carbon atoms, to mefnane, is greater than about 0.4. 

41 88. A mature produced from a portion of a hydrocarbon containing formation, the 
20 mixture^ompnsing: 

non-condensable hydrocarbons comprising hydrocarbons having carbon numbers 
of J^ss than 5; and 

wherein a weight ratio of the hydrocarbons having carbon numbers from 2 
through 4, to methane, in the mixture is greater than approximately 1 . 



4 1 89. The mixture of claim 4 1 75, further comprising condensable hydrocarbons, 
wherein about 0.1 % by weight to about 15 % by weight of the condensable hydrocarbons 
are olefins. 



4190. The mixture of claim 4175, wherein a molar ratio of ethene to ethane in the non- 
condensable JiydrecarbGnTrange?!^ 



872 



Conley. Rose & Tayon. P C. 



4 1 Q J The mixture of rl n im 4 1 7*. further ^ o^pri si n f -condensa ble hydrocarbons, 
wherein less than about 1 % by weight, when calculated on an atomic basfe>of the 
condensable hydrocarbons is nitrogen. 

4192. The mixture of claim 4175, further comprising condensable hydroprifbons, 
wherein less than about l^rby^weight, when calculated on an atoipkoasis, of the 
condensable hydrocarbons is oxygen. 



10 4193. The mixti/re of clairh^l75,lfurther90fnppsing condensable hydrocarbons, 

wherein about 5/% by weight toltbotlflO %/by weight of the condensable hydrocarbons 
comprise oxygen containing compounds; and wherein the oxygen containing compounds 
comprise phenols 



bJ 



15 4194. The mixture of cl#fm 4175, further comprising condensable hydrocarbons, 
wherein less than abput 1 % by weight, when calculated on an atomic basis, of the 
condensable hydr6carbons is sulfur. 

4195. The mixture of claim 41 75, further comprising condensable hydrocarbons, 
wherpin greater than about 20 % by weight of the condensable hydrocarbons are aromatic 
lpounds. 



4196. The mixture of claim 4175, further comprising condensable hydrocarbons, 
wherein less than about 5 % by weight of the condensable hydrocarbons comprises multi- 
ring aromatics with more than two rings. 



30 



4197. The mixture of claim 4175, further comprising condensable hydrocarbons, 
wherein ies<ubaFh^bf mt-Q -- 3 % b v w ei ^ h t-f »f#»e-e^^ V 1 Y Hrnrarhnng f» rp 

asphaltenes. 
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4 1 98. The mixture of claim 4175, further c omprising condensable hydrocarbons, 
wherein about 5 % by weight to about 30 % by weighToTni^roftdejig^le hydrocarbons 
comprise cycloalkanes. 

4199. The mixture of claim 4175, wherein the non-condensable hydrocarbons further 
comprises hydrogen, wherein the hydrogen is greater than about 10 % by volume of the 
non-condensable hydrocarbons/aM wherein the hydrogen is less than about 80 % by 
volume of the non-cojKiensable hydrocarbons. 



U 
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4200. Themixtun/ 
about 0.05 % by w 



of claim 4175, 
ight of the prodiic 



rther comprising ammonia, wherein greater 
mixture is ammi 



tha 



420 1 . The mixture W claim 4 1 lj>, further comprising ammojji<wherein the ammonia is 
used to produce fertilize 

4202. The mixture of claim 4175, furth^6omprising condensable hydrocarbons, 
wherein less than about 15 weight JJ^of the condensable hydrocarbons have a carbon 
number greater than approximately 25. 

4203. The mixture^ claim 41 75, further comprising condensable hydrocarbons, 
wherein the compensable hydrocarbons comprise olefins, and wherein about 0.1 % to 
about 5 %#y weight of the condensable hydrocarbons comprises olefins. 



f. The mixture of claim 41 75, further comprising condensable hydrocarbons, 
therein the condensable hydrocarbons comprises olefins, and wherein about 0.1 % to 
about 2.5 % by weight of the condensable hydrocarbons comprises olefins. 



4205. The mixture of claim 4175, further comprising condensable hydrocarbons, 
wherein the condensable hydrocarbons comprise oxygenated hydrocarbons, and wherein 
greater than about 5 % by weight of the condensable hydrocarbons comprises oxygenated 
hydrocarbons. 
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4206. The mixture of claim 4 1 75, further comprisingTTDn-€aa4ensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise H2, and wherein gfeatei^han about 
5 % by weight of the non-condensable hydrocarbons comprises FT?. 



4207. The mixture of claim 4175, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise H?, and wherein greater than about 
1 5 % by weight of the non-copdensable hydrocarbons comprises H2. 



4208. The mixture of ofaim 4175, wh 
than about 2 carbon atoms, to methane 



srein a weight ratio of hydrocarbons having gjtfater 
is greater than about 03. 



4209. A mixture produced froi^L a portion of a hydfocarbon contapring formation, the 
mixture comprising: 

non-condensablelTydrocarbohs comprising hydrocarbons having carbon numbers 
of less than 5, wherein a weight ratio of hydrocarbons having carbon numbers from 2 
through 4, to methane, is greater than approximately 1 ; and 

condensable hydrocarbons comprising oxygenated hydrocarbons, wherein greater 
than about 5 % by weight of the^pondensable component comprises oxygenated 
hydrocarbons. 



4210. The mixture of claim 4209, wherein about 0.1 % by weight to about 15 % by 
weight of the ^eondensable hydrocarbons are olefins. 

42 1 1 . /The mixture of claim 4209, wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 



!12. The mixture of claim 4209, wherein less than about 1 % by weight, when 
emulated on an atomic basis, of the condensable hydrocarbons is nitrogen. 
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42 13. The mixture of claim 4209, wherein less than about 1 % by weight, when 
calculated on an atomic basis, of the condensable hydrocarbonsTs^ 

4214. The mixture of claim 4209, wherein less than about 1 % by weight, whenN 
calculated on an atomic basis, of the condensable hydrocarbons is sulfur. 



4215. The mixture of datm s 4209, wherein about 5 % by weight to about^lj % by 
weight of the condensable hydrocarbons comprise oxygen containing^ompounds, and 



wherein the oxygen containing 



:ompounds comprise phenols. 



4216. The mixture of cnaijn 4209, wherein greater than about 20 % by weight of the 
condensable/nydroca^oons are aromatic^r6mpoujans. 



4217. The mixture of claim 4209, wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 

42 1 8. The mixture of claini 4209, wherein less than about 0.3 % by weight of the 
condensable hydrocarbarfs are asphaltenes. 

4219. The mixture of claim 4209, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons are cycloalkanes. 

4220. The mixture of claim 4209, wherein the non-condensable hydrocarbons comprises 
hydrogen,ywherein the hydrogen is greater than about 10 % by volume of the non- 
condensable hydrocarbons, and wherein the hydrogen is less than about 80 % by volume 
of the non-condensable hydrocarbons. 



422 1 / The mixture of^laim-4209, wherein the proCtueedjQixture comprises ammonia, 
and wherenrgreater than about 0.05 % by weight of the producedmiXturejs ammonia. 
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.whereinjhe produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

4223. The mixture of claim 4209, wherein less than about 5 weight % of the 
5 condensable hydrocarbons in the mixture have a carbon number greater than 

approximately 25. 

4224. The mixture ofxlaim 420^, wherein the condensable hydrocarbons furrt 
comprise olefins, and wherein about 0. 1 % to about 5 % by weight of th^emidensable 

10 hydrocarbons comprises oflefins. 



^0 



4= 15 
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4225. The mixture of cl&im\420,9, wherein the condensable hydrocarbons further 
comprise olefins, and wherein afeQUt 0.1 %tg^abp*lti 2.5 % by weight Qf the condensable 
hydrocarbons comprises olefins'. 

4226. The mixture of claim 420^fwherein the non-condensable hydrocarbons further 
comprise H2, wherein greatej^fnan about 5 % by weight of the mixture comprises H2. 



4227. The mixture^ claim 4209, wherein the non-condensable hydrocarbons further 
20 comprise H2, wjaerein greater than about 15 % by weight of the mixture comprises H2. 

4228. Tne mixture of claim 4209, wherein a weight ratio of hydrocarbons having greater 
than/about 2 carbon atoms, to methane, is greater than about 0.3. 



4229. A mixture produced from a portion of a hydrocarbon containing formation, the 
mixture comprising: 

non-condensable hydrocarbons comprising hydrocarbons having carbon numbers 
of less than 5, wherein a weight ratio of hydrocarbons having carbon numbers from 2 
through 4, to methane, is greater than approximately 1; 

condensable hydrocarbons; 
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frheteiaj ess than ab out 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons comprises~nItro^^ 

wherein less than about 1 % by weight, when calculate3*T>a^n atomic basis, of the 
condensable hydrocarbons comprises oxygen; and 

wherein less than about 1 % by weight, when calculated on an atomic b&sis, of the 
condensable hydrocarbons comprises sulfur. \ 

4230. The mixture of ^claim 4229, further comprising ammonia, wherein greaterAan 
about 0.05 % by weight of the produced mixture is ammonia. / 

423 1 . The mixture of cla/m\422 9, wherein les^tKan about 5 weight J^of the 
condensable hydrocarbons havep carboinfumber greater than anproximately 25. 

4232. The mixture of claim 4229, wherein the condepsable hydrocarbons comprise 
olefins, and wherein about 0.1 % by weight to abp<u 15 % by weight of the condensable 
hydrocarbons are olefins. / 

4233. The mixture of claim 4229/wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons raja^es from about 0.001 to about 0.15. 

4234. The mixture jft claim 4229, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 

4235. /The mixture of claim 4229, wherein greater than about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 

4236. The mixture of claim 4229, wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 
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4237. The mixture of claim 4229, wherein less than about 0.3 % by weight of the 
condensable hydrocarbons are asphaltenes. 



4238. The mixture of claim 4229, wherein abouT5^^b}^eight to about 30 % by 
weight of the condensable hydrocarbons are cycloalkanes. 



4239. The mixture of claim 4229, wherein the non-condensable hydrocarbons comprises 
hydrogen, and wherein the hydrogen is greater than about 10 % by volume of the non- 
condensable hydrocarbons and wherein the hydrogen is less than about 80 % by yolume 
of the non-condensable'hydrocarbdms. 



4240. The mixture bf claim 4229 
than about 0.05 % by weight of th 




trther comprising ammonia, and/wherein greater 
produced mixture is ammonk 



4241 . The mixture o^c^aim 4-229, further comprisiij^ammonia, and wherein the 
ammonia is used to produce fertilizer. 



4242. The mixture of claim 4229, wKerein the condensable hydrocarbons comprises 
oxygenated hydrocarbons, and^tfnerein greater than about 5 % by weight of the 
condensable component cefnprises oxygenated hydrocarbons. 

4243. The mixture of claim 4229, wherein the non-condensable hydrocarbons comprise 
I-b, and whefein greater than about 5 % by weight of the non-condensable hydrocarbons 
comprises H2. 

^44. The mixture of claim 4229, wherein the non-condensable hydrocarbons comprise 
12, and wherein greater than about 15 % by weight of the mixture comprises H2. 



4245. fKe^nixtui^ofclaim 4229, wherein a weight ratio of hydrocarbons having greater 
than about 2 carbon atoms, tomSthafie^is greater, than about 0.3. 
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mixture produced from a portion of a hydrocarbon containing} formation, the 
mixture comprising: 

non-condensable hydrocarbons comprising hydrocarbons hayfng carbon numbers 
of less than 5, wherein a weight ratio of hydrocarbons having carjaon numbers from 2 
through 4, to methane, is greater than approximately 1 ; 

ammonia^wherein greater than about 0.5 % by w^ht of the mixture comprises 
ammonia; arid 

condensable hydrocarbons comprising oxygenated hydrocarbons, wherein greater 
than about 5 % by weight of the corylensable hydrocarbons comprises oxygenated 
10 hydrocjarbo\ 



4247. The mixture of claim 4246, wherein the condensable hydrocarbons further 
compose olefins, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

4248. The mixture of clai^n 4246, wherein the non-condensable hydrocarbons further 
comprise ethene and ethane, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 



15 



20 4249. The mixture of claim 4246, wherein the condensable hydrocarbons further 

comprise nitrogen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis/of the condensable hydrocarbons is nitrogen. 



2D 



4250. TJie mixture of claim 4246, wherein the condensable hydrocarbons further 
comprise oxygen, and wherein less than about 1 % by weight, when calculated onan. 
atomic basis, of the condensable hydrocarbons is oxygen. 



30 



4251 . The mixture of claim 4246, whejekrffie condensable hydrocarbons further 
comprise sulfur, and whereinJesSman about 1 % by weight, when calculated on an 
atonic basis, of th^-eoficiensable hydrocarbons is sulfur. 
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4252. Thejiib^ttfeTrf^Iain wherein the condensable hydrocarbons further 

comprise oxygen containing compounds, wherein about 5 % by weight to about 30 % b^ 
weight of the condensable hydrocarbons comprise oxygen containing compounds, anc 
wherein the oxygen containing compounds comprise phenols. 



m 
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4253. The mixtur^of claim s 4246, wherein the condensable hydrocarbon^further 
comprise aromatic compounds, and wherein greater tharj/about 20 %py weight of the 
condensable hydrocarbons are aromatic compounds, 



4254. The rhixture of claim 424&s^hererff the condensable hydrocarbons further 

and wherein less than^oout 5 % by weight of the 
comprises multi-ring arftmatics with more than two rings. 



comprise mufti-aromatic rings 
condensable hydrocarbons 



4255. The mixturXof claim/4246, wherein the condensable hydrocarbons further 
comprise asphaltenes, and wherein le^than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

4256. The mixture of clainr 4246, wherein the condensable hydrocarbons further 
comprise cycloalkanes, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



25 



4257. The mbmire of claim 4246, wherein the non-condensable hydrocarbons further 
comprise hydrogen, wherein the hydrogen is greater than about 10 % by volume of the 
non-condensable hydrocarbons, and wherein the hydrogen is less than about 80 % by 
volum/ of the non-condensable hydrocarbons. 



4^58. The mixture of claim 4246, wherein the producgcUatxtl^^ comprises 

imonia, and wherein greater thanj^jottHTlJS % by weight of the produced mixture is 
ammonia. 



30 
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le mixture of claim 4246, wherein the produced mixture furtlte^comprises 
ammonia, and wherein the ammonia is used to produce fertilizer. 



4260. Tne mixture of claim 4246, wherein the condensable hydrocarbons cymprise 
hydrocarbons having a carbon number of greater than approximately 25, ana wherein less 



10 



than about 15 weigl 
than £ pproximately 

4261. VThe mixture 
comprise, H2, and m 



ko of the hydrocarbons in the mixture have a carbo/ number greater 



25. 



of claim W246, wherein the non-condensajbfe hydrocarbons further 
lerein grqater than about 5 % by weigm of the mixture comprises H2. 
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4262. The mixture of claim 4246, wherein the non-condensable hydrocarbons further 
comprise H2, and wherein greater than about % by weight of the mixture comprises 
H 2 . 

4263. The mixture of claim 4246/^herein the non-condensable hydrocarbons further 
comprise hydrocarbons having/arbon numbers of greater than 2, wherein a weight ratio 
of hydrocarbons having carbon numbers greater than 2, to methane, is greater than about 
0.3. 

4264. A mixture produced from a portion of a hydrocarbon containing formation, the 
mixture comprising: 

non-condensable hydrocarbons comprising hydrocarbons having carbon numbers 
of less tharr5, wherein a weight ratio of hydrocarbons having carbon numbers from 2 
through to methane, is greater than approximately 1 ; and 

/condensable hydrocarbons comprising olefins, wherein less than about 10 % by 
weight of the condensable hydrocarbons comprises olefins. 



4265. The mixture of claim 4264, wherein the non-condensableJiydfoCar5ons further 
30 Comprise ethene and ethane, and wherein a molar j^tie-tJfethene to ethane in the non- 
/condensable hydrocarbons ranges from abetffO.001 to about 0.15. 
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,4266. T he mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise nitrogen, and wherein less than about 1 % bywoght^when calculated on an 
atomic basis, of the condensable hydrocarbons is nitrogen. 

4267. The mixture of claim 4264, wherein the condensable hydrocarbons furtheij 
comprise oxyg^n^Sna^^erein less than about 1 % by weight, when calculated oft an 
atomic basi^f of the condensable hydrocarbons is oxygen. 



4268 
comprise 



he mixture of claim 4264, wherein the condensable hydrocarbons further 



sulfur, and where 
atomic basis, of the conden 



in less than about 1 % by weight, w&£n calculated on an 
ablemydrocarbons is sulfur. 



4269. Hie mixture of cla^m 4264, wherein thexfbndensable hydrocarbons further 
comprise oxygen containing compounds, wherein about 5 % by weight to about 30 % by 
weight of the ce^ideijsable hydrocarborfs comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 



4270. The mixture of cl^im 4264, wherein the condensable hydrocarbons further 
comprise aromatic ciemipounds, and wherein greater than about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 

427 1 . T#e mixture of claim 4264, wherein the condensable hydrocarbons further 
compulse multi-ring aromatics, and wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 



4272. The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise asphaltenes, and IwhergirLless-th^^ u.J u /o by weight of the condensable 
hydreeafbons^fTasphaltenes. 
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4273. The mixture of claim 4264, wherein the c ondensable hydrocarbons further 
comprise cycloalkanes, and wherein about 5 % by weighttcTab^uQO % by weight of the 
condensable hydrocarbons are cycloalkanes. 

4274. The mixture of claim 4264, wherein the non-condensable hydrocarbons further 
comprise^fydro^en, and wherein the hydrogen is greater than about 10 % by volume of 
the nopf-condensab\e hydrocarbons and wherein the hydrogen is less th^n about 80 % by 
volume of the non-condensable hydrocarbons. 



4275. 



ami noma, 




cf claim 4264/wherein the produced mixture further comprises 
greatej>tnan about 0.05 % by weight of the produced mixture is 



ammonia. 

4276. \The mixture ojf claim 4264, wherej*fthe produced mixture further comprises 
ammonia>^ndAhereiA the ammonia i^used to produce fertilizer. 

4277. The mixture of claim 42^4, wherein the condensable hydrocarbons further 
comprise hydrocarbons haymg a carbon number of greater than approximately 25, and 
wherein less than abouj/15 % by weight of the hydrocarbons have a carbon number 
greater than approximately 25. 

4278. The mixture of claim 4264, wherein about 0. 1 % to about 5 % by weight of the 
condensaWe component comprises olefins. 

4279/ The mixture of claim 4264, wherein about 0.1% to about 2 % by weight of the 
condensable component comprises olefins. 



4280. The mixture of claim 4264, wherein the condensa ble hydroc arbonrturther 
^comprise oxygenated hydr^cacboftsrafid'w^ than about 5 % by weight of the 

isabirHydrocarbons comprises oxygenated hydrocarbons. 
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■ 428 1. The-m fictnrei)! 1 claim 4z64, wherein the condensable hydrocarbons 
comprise oxygenated hydrocarbons, and wherein greater than about 25 % by weight of 
the condensable component comprises oxygenated hydrocarbons. 
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4282. The mixture of claim 4264, wherein the non-condensable hydrocarbons fupttfer 
comprise H2, and wherein greater than about 5 % by weight of the non-condptf£able 
hydrocarbons compm*rs ri2. 



4283. The mixture of clai 
comprise H2, 
hydrocarbons 




wherein the ntffi-condens^tfle hydrocarbons further 
5 % by weight of the non-condensable 



4284. The mixture of claim 4264, whereiiyr weight ratio of hydrocarbons having greater 
than about 2 camon atoms/, to methane, j/\ greater than about 0.3. 

4285. A mixture produced fronyd portion of a hydrocarbon containing formation, 
comprising: 

condensable hydrocarbons, wherein less than about 15 weight % of the 
condensable hydrocarbons have a carbon number greater than 25; and 

wherein the condensable hydrocarbons comprise oxygenated hydrocarbons, and 
wherein greater th^n about 5 % by weight of the condensable hydrocarbons comprises 
oxygenated hydrocarbons. 



4286. Thp mixture of claim 4285, further comprising non-condensable hydrocarbons, 
25 wherein/the non-condensable hydrocarbons comprise hydrocarbons having carbon 
numbers of less than 5, and wherein a weight ratio of hydrocarbons having carbon 
numbers from 2 through 4, to methane, is greater than approximately 1. 



jF287. The mixture of claim 4285, wherein the condensable hydrocarbons further 
30 /comprise olefins, and wherein about 0.1 % by weighnojihGxtf4-S-%^ 
condensable hydrocarbons aregl 
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4288. The mixture of claim 428 5, further comprising non-condensabl e hydrocarbons, 
wherein a molar ratio of ethene to ethane in the non-condensable hydrocarbons mages 
from about 0.001 to about 0.15. 



4289. The mixture of clajjtn-4^85, wherein the condensable hydrocarbons further/ 
comprise nitrogen, and wherein lesWhan about 1 % by weight, when calculajeu on an 
atomic basis, of th/ condensable hydrocarbons/is nitrogen. 

4290. The mixture of claim 142 8$7wherein the condensable hydrocarbons further 
comprise oxygen, and wherein less than about 1 % by weight, when calculated on an 



atomic basis, of the condensable hydrocar 



30ns is oxygen. 



4291. The mixture of claim 4285, wherein'uie condensable hydrocarbons further 
comprise sulfur, and wherein less than^oout 1 % by weight, when calculated on an 
atomic basis, of the condensable hwocarbons is sulfur. 



4292. . The mixture of clain/4285, wherein the condensable hydrocarbons further 
comprise oxygen containing compounds, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 

4293. The riiixture of claim 4285, wherein the condensable hydrocarbons further 
comprise ^romatic compounds, and wherein greater than about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 



4294. The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprise multi-ring aromatics, and wherein less than aboutJJ^yjwetghTofm 
)ndensable hydrocarbons comprisesjiiuki 5 TTng*^mati with more than two rings. 
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comprise asphaltenes, and wherein less than about 0.3 % by weight of the condensate 
hydrocarbons are asphaltenes. 

4296. The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprise cycloalkanes, and wherein about 5 % by weight to about 30 % by weigju'of the 
condensable hydrocarbons ake cycloalkanes. 



4297. The mixture of claim 4285, further comprising non-condensarble hydrocarbons, 
wherein the Aon-condensable hydrocarbons comprise hydrogen^and wherein the 
hydrogen is greater than about 10 %by volume of the noivdondensable hydrocarbons and 



wherein t 



hydrocarbons 



hydrogen i 



less than about 80 % by^oluntfe of the non-condensable 



4298. Thp mixture of/cl^itn^ZS-STfurthep^comprising ammonia, and wherein greater 
than about 1Q.05 % bVweight of the pptfauced mixture is ammonia. 



4299. The mixture of claim 42*55, further comprising ammonia, and wherein the 
ammonia is used to produc^fertilizer. 

4300. The mixture off claim 4285, wherein the condensable hydrocarbons further 
comprises olefins/and wherein less than about 10 % by weight of the condensable 
hydrocarbons comprises olefins. 

4301 . The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprises olefins, and wherein about 0.1 % to about 5 % by weight of the condensable 
hydrocarbons comprises olefins. 



4302. \The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprisesbl^fins, and wherein about 0.1 % to about 2^A 
hydrocarbons comprises olefins. 
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